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. Russian- and English-language manuals ‘
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1. b&moﬁ et AN-2 (The AN-2 Aircraft). This :nanual vas published’ :ln 'ﬁ 25X1
{ ‘ f Moscow In 1959 by the State Pubtlishing House of the Defense = -, iy
? . Industry for the Ministry of Defense, USSR. It consists of o
I , €2 poges of text, dlagrams, and tabular data. The manual i
presents instructions for the use of aviation, electrigal,

’ ané radio equipme‘ut of the AN-2. It wa,s not classifie by .

the Soviets. '+ =~ % -wTe S v A,«.q-v*‘.‘ i
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2. Vertolet Mi-IA (The MI-1A Helicopter). This manual was =~ J
published in Moscow in 1959 by the State Ptblishing Koule

| of the Defense Industry, USSR. The manual contains 158

i pages of text, drawirgs, photographs and tabilar dat&. 1%

x . 1s a tec nnicﬂ.x description of +hre MI-1lA relicopter a’la.tgt

T e S AT rodel of the MI-1, and {s based on tests of the MI-1A ’

e o 8 with the PA1-2613 engine.

e e

3. Aireraft IL-2€, Technical Description, Part II, Description - ):
of the Construction. This manual was published in’ ’ ‘
in Prague, In 1957. It contains 389 pages.of text, drawings,
and photographs devoted to describing the various components
and systems of the aircraft, such as the airframe; tm!«ne
hydraulic system, control system, etc. It wag: clusﬂlh

::ECRE:’I‘ by the Czechs. o e
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The IL-28 Aircraft with VK-1A Engine; Manual for the Operation and
Technical Servicing. This manual was published in English in
Prague, in 1G57. Its 333 pages of text, drawings and tabular

data present information on such operafions as pre- and post-flight
inspections, refueling, maintenance of the fuselage, engires and
the various components andi systems, and transportation of the
aircraft. It was classified SECRET by the Czechs.

Instruktsi o Raschetu gti 1 Prodolzhitelnosti Poleta

Yak 185U c Dvigatelem M- i Vigtom V-501-DO1 (Instructions
for Calculation of Range and tion of Flight of the Aircraft
Yak-18U with the M-11FR Engine and the V-501-D81 Propeller). The
booklet was published for the Dirczctorate of the Commander-
in-Chief of the Air Forces by the Military Publishing House of
“he Ministry of Defense USSR, in Moscow, in 1957. It contains
19 pages of text, tables and charts. It was marked "Not for Sale"
but was not classified by the Soviets. Unfortunately, fmuch of
the book was photographed out-of-focus.

Aircraft Firing Sight ASP-3P; Technical Description. This
document was published in English, in Prague in 1957. It
consists of 129 pages of text, drawings, photographs, tables,
and equations. Main subjects presented include principles of
operation, design, and instructions for use. It was classified
SECRET by the Czechs, but the SECRET stamp was subsequently
painted over.

Tekhnicheskoye Opisaniye i Instruktsiya po Ukladke i Ekspluatatsii
Parashyuta S-2 (Technical Description and Instructions for
Packing and Use of the S-2 Parachute). The booklet was printed

~ in 1956, but no other publicdation data are’given. It bea¥s ‘

- order number-83-3000 and the letter-number combination G 2105h

It has 65 pages of text and drawings. The bookKlet was ) =

photographed out of focus and much of it is illegible,

Tekhnologiya Vypolneniya Reglamentnykh Rabot na Vertolete Mi-k
{Technology for Performing the Regulatory Work on the MI-B
Helicopter), compiled by B. D. Kirichenko, N. A. Lisitskiy, and

N. V. Budanov, and published by the Directorate of the Commander-
in-Chief of the Ailr Forces, Military Base No. 77, in 1957. It was
not for sale, but was not classified,by the Soviets. The manual
was photographed out of focus, and much of it unfortunately

is illegible. It consists of 228 pages.

‘UVP-I Rod-Type Bomb Fuze Control; Description, Operating and
Maintenarce Instructions. It was putlished in Engllish, but no,
other publishing data are givern. It con%ains 15 pages of

text, drawings, and photographs. 7The btcoklet describes the
various types of UVP-1 boub fuze control and how to use them.
I+ was not classified. . .

Glide Fa*th Receiver GRP-2. I was published in English, in
Prague, in 1957. No ouher publishing data were given. The
booklet contains 81 pages of text, drawings and tables devoted
to describing the receiver and its componerts and explaining
how i1t should be serviced and operated. It wds not classified.
by the Czechs. h .
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Impulsnyy Sinxhroskop, Tipa SI-1; Opisaniye i Instruktsiya
po_Ekspluatatsii (Impulse Synchroicope, Type SI-1; Description
and instructions for Use). It was printed in 1958; no other
publishing data are given. The bocklet consists of L4 pages
of text, diagrams, and tables and an electrical flow chart.

It was rot classified by the Soviets.

Dublikst Formulyara, Dvigatelya Tig Ash-621r, SoriF 13

No. LS 130 Duplicate Logbook, ine -beir,
Series 13, No. LS 13056). Ko publishing data are given.
The book consists of 30% pages, mostly of blank forms to be
filled in as the engine is used, inspected, and repaired.
Duplicate blank pages were not photographed. Also included
are 14 rating booklets (pasport) used to record events in
the operation and maintenance of components of the engine,
together with a 30-page pamphlet entitled Tekhnichegkoye
Opisaniye Generator Tipa GSK 1500 (Technical Description

of the Generator Type GSK 1500) which was found in the
pocket of the rear cover of the logbook and is peing
treated as part of document No. 13.. Noneé cf these materjisls
vere classified by the .Soviets.

Testing Set 3317 for Checking Sight I- 1C -163. The
booklet was published in English, but there are no other
identifying data. It contains 24 pages of ‘ext and diagrams
on the design, care, and use of the set. It was not
classified.

PES-15B Mobile Power Station. This manual was putlished in
~ Englisnin Prague, in 1957. No other publishing data are )
t.given. It devotes 3§ pageg of text, diagrams, and tables

‘to a ‘descriptidn of the station and 'its compo@ehtséina'hﬁtﬂ_.;ﬁé;:*

to operate, maintain and repair both the station and its’
components. A 47-page appendix on the GAZ-MKB engine deals
with the technical aspects of the engine's construction
and its servicing. It was classified SECRET by the Czechs,
butthe SECRET stamp was subsequently painted over.

Radiolosatsionnayas Stantsiya P-20; Rukovodstvo po Remontu,
Altom I Prilozheniy (Radar Statlon P-20 /TOKEN/; Repair
Handbook, Albur 1 Appendix). This memual*consists of 104
pages pius 18 large sheets of wiring diagrams. All of the
material is presented in diagram and tabular form. All of
the significant publishing data were obliterated. It was
- classified SECRET by the Soviets.

V-

Nazemnyy Radiolokatsionnyy Zaproschik NRZ-1 - Albom Prilozheniy
k Rukovodstvu po Remontu (The NRZ-1 [FISH MET/ Ground Radar
Interrogator - Album Supplement to the Repeir Handbook). This
manual consists of 127 pages of diagrams &rd tabular data.

The Sovietsclassified this document SECRET. All significant
Publishing data were obliterated.
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1. Samolet AN-2 (The AN-2 Aircrafy). This manual vas published in

2. Vertolet Mi-IA (The MI-1A Helicopter). This manual was

Moscow In 1959 by the State Publishing House of the Defense
Industry for the Ministry of Defense, USSR. It comsists of
62 pages of text, dlagrams, and tabular data. The manual
presents instructions for the use of aviation, electrical,

and radio equipment of the AN-2. Tt was not classified by
the Soviets.

“of-the-3p: SAdeAy, - USER T, The wsaiua L convainst 158
pages of text, drawings, photographs and tabular data. =t
i8 a technical description of the MI-1lA helicopter, a later
model of the MJI-I, and is based on tests of the MI-1a
vwith the AI-26B engine.

. ——
published :in Moscow in 1959 by the State Publishing Houge
foo L Avek 5@% LR : B

Adrcraft IL-28, Technical Description, Part II, Description
of the Constructfon. This manual was published in EEEE‘E"
in Prague, in 1957. Tt contains 389 pages of text, drawings,
and photograpns devoted to describing the various COmpOoneEnts
and systems cf Yhe eircraft, such as the airfrare, erwire.
hydraulic system, control system, etc. I+ was classifie-
ZCRET by the Czechs. )
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AIRCRAFT FIRING SIGHT
ASP - 3P

TECHNICAL DESCRIFTION

I. IEFINITION AND PURPOSE OF THE SIGHTING DEVICE,

The firinsg sight ASP-3P is intcnded for sighting during the firing
ﬁoxél a gun nountcd in the rear fun turrct I1I~K 6 of the bomber
11-2C,

The firinz sight aatonatically corrccts for angular deviations
Jue to the rclative displacement of the tarpget,while following
it closcly,as well as Aevintions due to the lag of a projectile and
the lowering of its trajectory.

The ansular corrections in the sishting device are sroduced in
accorlance with the ranse of fire,the angles of the turnedi sun to
the lonzitulinal axis of the firins plane,its speel and alti tude
~f flivht with the ballistic data givens

The rance rheostat of the sight ASP-37 is narked with an abbrevio
tion of the type of gun (NR=23 )for which it 1s Aesgigned.

Th. interconncction with the gun ensures the a_2llel nositioning
of the sishting he-d s mechanical axis to the gun's axis at a1l
turns of the gune. The angular corrections proluced by the device 1re
transferrel to 2 nmobile grid,visible in the filel of vidion of the .
sight,which deviates (when closecly following the target plone) fron
its mechanical axis (the gun’s axis) by 2 total anpular deviations
Agpendins on the firing paraneters, taken into account by the sish-
tinz devicee

Thus the angle producec?l between the gun's oxis and the line of
sight of the target nlane,passing through the centre aoint of the
sishting grily, corresponds to the total nngular correction.

Wnen using the sight ASP-3P the gunncr sees the target through
o seni-transparent mirror in the sighting head coltimator systenj
thus in nddition to the plane ained at,he also sees in the field -

of vision the range finder circle ,fornod by sight soell rhonbs the
centre ooint and the constant diameter circle ( Fige 1)
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Fize 1o The sighting device field of vision

The constant Jdianeter circle is udel with the gyroscope arrcsted
(the si:ht's 1line of wight is rinid with raspect to the axis of the
-un) in rler to hit 2 quickly nancuvring tarret when larse an-ular
gaeeds Are nced or to fire at a range outside the scope of the sigh-
tin~ levice autonaticnl nechnnisn, s well os when the 7Zyroscopc is
i ~ut of orlor.

In A11ition the sisght is cquipped with a rnechanical si~ht,which
i5 usel 1s a substitute in case the myroscopc or the clectric 1llu-

~ipntisn fnils to worke
Unlike other sighis usci in revolving turrets;which corpelle? the

b

«unner,furing firing to estinnte the Alstance and the foreshortening
T the taret by eye nAd to ascertain the sighting—point on the
scnle of the grid,operations with the sight ASP-3P are rcduced to
1 mininum,i.ce closely following the target with the centre point
an? At the swe time franing it with the range=finier circlee

1I. DASIC DATA FOR THE SIGHT

1) TACTICAL - TECHNICAL DATA
a) Tactical data

The sisht is c~lculated for the following ranges of the
iniiviiual parancters

1) Janze AF FLTC soecescsassccssssscssvecsre 130 + 300 n

5) Tlane of own Velocity eececosccccccosnccce 00 + 900 kn/h

"0 21tATUIC eeececseaasecratsacasesresnonss 2000 + 14000 n
Cun ek Ancles (azinuth) eeeseccscecees o+ 360°
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- 3 -
5) Gun angle of clovation escescescocccs 30 + =00°
4y pinension of target (base) esecoccnsee 7- 45n
T7) Diaueter of mechanical gight circleses 132 thous.diste.
5) Larmest angle of 1690 sescsesenscsons a°

b) Electrieal data

1) The sight 1s supplied with direct current

fron ‘the electrical power swply having a

voltaze Of esescsececcs cevecesssvsvese 2TV 100
2) Input power not excceling eececcececes 120 W
%) The sight is ecquipped with a ecarbon vol-

gn-e resulator which naintains the voltage

on the main parts of the sight withine. 22+ 0,5V
4) Motor DG=2 @
‘ sutput on the shaft eeesscccssces 1,0 W
rovolutions per ninute ee.. cecees’ 5200 rev/o
i Full Ionl current eeececevoccesst 0,4 Ax 10%
l 5) Electric 1w esasesessssesannsnensece 22V, 12W
c) Optical aata
i 1) Frenl lensth of 0DJECUIVE seeverercrsss 150 m
2) Cle~r li-meter of objective escecrsenes 46
%) Eyepupil listance fron seni trangparcnt
~irror (neasured along optical axis)eee 250 m (onxin)e
+) Anmilar liareter of the range-finders 17,5 to 122 thous

o
circle varies Within .o.o-oo-ooc.o-no.o disto(ﬁ‘om 60 -'TO"'n )
5) an-ular Aiancter constant iianeter
CiI‘ClC‘ oo..-.o..ooo-ooo-o.oo-nooo‘-tco 1}2 thOus diStO

2)_COMPLETE SIGHT

f The complete sight consists of the following parts:
MAIN PARTS:

Sizhtinz head with raonge rheostat 1 eessee 1 picce

Computing pechanisn 2 seescosecsoececccss? "

Speel nechnisn 3 tesesecsnvssseccsacssee

lutitule mch']nim,t o--oo-ooon-o-ooooo.o

"
"
Junction box 5 teecesessscasensnsevenees "

VOlt"\GQ I‘eglllator‘ 6 oonco-o--os.--.-oa.oo. "

T N L

L]
~~11~ int.rferance suppressor esescssvesses

Fig.Noe2-...p3C A
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dPARE PARTS @
LQD?S 22 v’ lZW cooooooc-o-o-lccosoonoooo 4 pi.cea
SeDi‘trOnspaant nirror esesvcsovesssescerel 1 "
Lif;ht-filtcr o.oo-co-...c-oooonooocaocooo. 1 "
Sk)ring belt .'....‘...‘.‘.........."...' 1 "
silicngel (in hermetic packing eeeceevecccs 50 g

TOOLS
SCTOW"‘iriver 0,8){ 6 m .t.ooa-c-b.oco-doo 1 piece
mnmergxl’lm ooo-o-..-ao-c.aoo'co-o-o 1 "
Tool for Chahging Silic‘ﬂgel soeestesssoese? 1 "
Wire for chming SiliCagel esnesossseseied 1 "
Screw-driver for penoving drier seesececces 1 "

ACCESSORIES
Case ‘..'..'I..l...'.Q...".....‘......... 1 piece

1 "

.0.0l‘l'.....l

Napkin 200 X 200 TI1 essecses

711. PRINCIPLE OF OPERATION OF THE SIGHT

1) FORMULAB SOLVED DY THE SIGHT

a) Diagram of firing
Whem firing fron guns pounted in revolving turrets of bonmbers
e principle of the relative angular

fitted with sizhts,based on th
velocity of the targot (while following 1t closely), it is neces”
sary to teke into account the relative displacenent of the target,
the lag and the jowering of the pro jectilee
In the sight ASP-3P the necessary corpections are produce
~atically according to the range of fire,its own velocity,angles
of the gun *c the longltudinal axis of the plane and the altitu;le.
The angler corrcctions,produced on corwect aighting,ae:t the sight
1ine of sight into such 2 position to 448 mechanical axis (the gun
axis) that the pIo Jectile firel froo the gun,and the target plane
reach the point of lead at the sme tire(i.es to ensure the target

reing hit by the projectile fired)
a relative coordinate

Fig. 3 shows the Aiagren of aerial fire in

systen for the case that the bonber and the target are flying on .

she sie levele
“v.. 1i{~7ron contains the following notation

. :nitial velocity vector of the pmjectne;
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Fige.3. Dingran of aerial fire

o, - point of leads
v. - velocity vector of the bonber }

vy~ velocity of the target plane j

vy - relative velocity vector of the target planej

D - raidius vector of the target at the noment of firing §

- leck angle cf the targct,corrosponding to the rahge D0 3
- radius vector of the target in the direction of the pro-

jectile initial velod ty §

Dyg- radius vector to the point of 1ead in the pelative coordi-

nate systen (in the coordiinate systen connected with the

boriber )e
_ deck angle of the target.corresponding to t

14
_ Asck angle of the gun at the noment of firinz 3§

he lead distancej

~

T - vector of lag of the projectile $

z
-angle of lead in the relative coordinate systen §

1
Qr -course angle of tho tarzet in the relative coordinate systenj

’rla-tine of flight of projectils to 1ead distance }
Q, -course angle of the garget in the absolute coordinate systene

+
The 1iagran does not incluje the angular correction for the lowe=

ring of the projectile in its trajectory (angle of sizht) which lies

v-rtical planee.
M) ey angular corroction for the lag of the pro jectilej

)
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p) Calculation of the relative aisplacenent of the
targete
et us consider the Aiagean of acrinl fire for the case that
the bonbeT and the target are 21ying on the sanc 1evol,aab.n:dng
straizht line constant valocity £1icht of the target juring the
f1izht of the pro jectile.
we will denl with tho base where at a cortain nonent the revol-
ving turret of the bomber 18 in the point A (Fin.3) and the target
in point De
The honber 18 flying with constant velocity vq iie axis inclu-
ing "n an7le with the line of sight AD,while tarset is flying
with constant yelocity vy j1ts axis including on angle 4, with tho
1ine of sisht 4o
The ~xis of the gun barrel 18 jirected along the vector Vv, and
forns N anle O with the 1:ns_f,ituiinal axis of the bombere
If we consiler hnth the notion of the target and that of the
prajoctilo relative to the firing planc ,we can,on condition that
the -pr::,jcctilc nist hit the target they are to neet at a certain
~oint Dyqo c~11led point of leal, OT future position deternine the
oxpression for the angle of lead-
Solving the triangle ‘Y“'?’ld we can write

vy T3 = 11
sin @ 12 sin 180" 49p
or,since sin /1300— qr/ equals sin dps
. S = v, sin (1)
Sln ; - I‘ / T
1 D 13 14
Multiplying and Alviding the right sile of equation by Do we
ahtain
Sin ld = vr' Sin - D!‘ T (2)
D, D1a 14
‘y_r__ﬂ.i_!‘_ﬂ-—- is
Fron Fiz.3 1t i1g ovident that the expression Do
nothins but the relative angular velocity of the tarpet  DOe
gin "1~ T Do (3)
1 —D1a. T4
© sunstituting D
14 . -
w~ ' tin ain 14 =l T .(5)
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gor snoll cngles sin 13~ v qr Baue (5) fob the angle of

1eal can therefore be rewritten as followe :
‘14 = 0 T - (6)

Fron the theory of acrial fire the expression for tioe Tya of

pro jectile f1ight through 2 distance Dya in the absolute
oriinates is D

T1a

the
systen of ¢o

. T , &)
210 P1a/ ol
n the relative coordinate gysten,Eque

-

Knowing the distance D i
(7) will nssunc the form 3
n Dr -
fr.l(Lll n Dr nvo)
n=_Vo
0

——

Tho coefficient I con be tak
e to the fact tha

neous function.

m Dr = 2 &)

where Tld
e N S R OB RS

out and placel in front of the

en
ocity is sracti-

function fn du t the averaie vel

cally o homoZe¢
(4) we obtain

fron Eque(?) into Equ-

suhstituting the value T%d
NN SIS cn s 2 o
1a £ CrPrVo) £ (CoPrVo’  Dyg

D
L 1, 1.ce Dp Dy VO finally obtain an 'expressio

{}introdueeﬁ intlo) the sighting device ¢

_ o)
Sl acanny

Thus, the formulna fot the anzle of 1ead in the si

Taking

£ot the time
(10)

ght ASP-3P ossu~

rnes the form: " 1a - . (6)
where ', is thr angulor velocity of the line of sight,oqual o the
ngular velocity of tho tapget (while pollowing it closely with

the coentre point) at the monment of opening firej
T is the time introduced into the sight, deponling on the distnnce
D,altitude N and other paraneterse

The forn of ﬁqu (6) for the angle ©
assume 2 different lew for the motion of the target and only the

': expresslion for the time T is subject to a changeée

T 1oad‘ does not alter if we
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the lag of the projectile

ght of the pro;jecti.le in the rclative
¢ coordinates connected with the bomber),
lag of the pro jectile ,Which 1s due
t of the air resistance. The lag vector

city vector of the bomber.
ector ¢ 18

¢) Calculation of

When considering the f1i
coordinate system (system O
wa must take into account the
to the effect of the componun

has a dircction opposite to the velo
From the theory of amerial firc we now that the lag v

determined from the formula D
T
Z = - vl / Tld - —a __v_____ s emmspantens /’ (11)
o
where 2 is the 18g vectory
he bomber

veloeity vector of t

v. - is the
or of the targe

D, - is the radius wct
voctor Vg §
Tld— is-the time of

As was shown above, Ta

system using the formula D
(8f

Y

T =
14
n (Ch D, v, )

t in the direction of the

tile through the lead distances

f1ight of the projec
e coordinate

is dctormined in the relativ

¥nown that the

aerial fire 1t is also
be expresscd

From the theory of the
vy ) of the pro jectile can

average velocity fm(Ch D,
with sufficient precision by the expression

) fm(Ch D VO) = Vo-k (n Vo)ChDr
Equ.(8) can thus be rewritten to e

Vo - K (m Vo)ChDr
where k (nv) is a coefficient depending on the direction of firee.
Substituting the value Ty4 into Equ.(ll) we obtain an expression
for the magnitude of the lag vector
D D _ v
z= =V S - = 1
1 . — ‘v;-—
—VO-K(n \A Ch Dr o o
2
K({nV, (CxD V.
) pod or ZF __Ak K (n Vo)chDr Ty4
AR CASILE I 0
Substituting for n Vo) and -\ Cg
we obtain
T D, »

v .
Z= K av : C

roason of design Ky for K(

for C
h (12)
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(see Fig.%) we can write down the ex-

From the triangle ACB]_d
pression of the anguler correction for lag of the projectile

_z_ = a
sin 1 gin ( 1807= ‘:g )
or ,as sin (180° - ﬂjg.) = sln g ,) .
' 2 sin
sin “1g L (13)
D1a
gince for small angles sin "13 '.'*lg Bqu-(13) can be written in
the form . 7 sin
bag ~ —E— (14)

Substituting the value Z from Equ.(12),we obtain 8 formula for

determining the angular correction for the 1lag og the pro jectile
D

\'S : )
= n_ K,y ¢, Mg sin g ﬁd (15)

(o)

In this form nowever ,Eque(15) cannot be realized in the sighting

davice for reason of designe
In order to incorporate BEqu.(15) in the design of the sighting

dovice ASP-3P,it is necessary to £ind the angles corresponding to
the pro jections of the lag vector on the axos X, Y, axes perpendi-
cular to the axis of the gun (the sight axes) since the production
of the lag angle in the sight can only accomplished by deviating
the axis of the gyroscope by means of two palrs of coils,placed

on the vertical and horizontal pole-pairs of the magnet systeme

In order to simplify the determination of the projection of the
vector Vy on the axes X, y (Fig. 4) ¢

- - ) o_ - ) \
vV, ==V cos .(90 q)o v, sin q i | (16)
Vi - Vy cos q cos (90°+ ) =V, cosqs n .

jts proJjection on

Since the vector z is opposed to the vector Vq,

the axis x,y, will bo a8 follows

= Z s8in q (17)
. Zy = - 2 cos q 8in -
*  The angular correction on the axaes X,¥, will therefore be
sin ’41‘ Yor = Zx
Dr . (18)

+in 1?vort = 2 ,1 .
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Since the lergest angiae of lag 4o not excoed 5°, this can
be written,using equation (17) as follows
. . hor = ‘ Z 8in q |
T - _.D_.r. | ,, o)
z cos q &in
| 1g vert= - ‘Dr

king for-
1ue from Equ.(12),we obkain wor
3 tuting for 2 the va .
ou?.stifor the angulcr corrections in the direction of the horizonta
mulas ; .
and vertical axis of the sighting devices )
k v
hore = 1 Kow © Co Ty sin q

g (20)

Kov 7' Co Ty cos q sin

on shows that the angle of lag
s for elovatinn of thc gun s

te= - 14
verte -

The minus sign in the second equati
vert must be dirccted downward

Qowérds for its depreossion.

Ny

Fige4. Colculatinon of the projectile lag —
The angular corrections for the lag in the sight -

(20) .
duced nccording to the formala (€ (10) 18 \troduced
rmined by Bque
Instead of Ty, the value T, dete

int> the eight.
In this way the angle ©

f lag produced in the sight will depend
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on the planc ‘s own velocity,the altitude of flight,rmge of fire

and the angles Qs » which dctormine the position of the gune.

d) Calculation of the lowering of the path of o
proJectilc.

gravity during fire tho trajectory of the
The calculation of the lowering in the

jshed by the provision of the sighting-angle.
e we know that the sighting angle

Duc to the forces of
prjectile is loweréd.
sight ASP-3P is accompl

From the theory of serinal fir

is determined by the equotion

1= D3 Fn ©Cp P12 Vo1 ) cos (21)

is the absolute distance of the point of lead;
is the 1bsolute initial velocity of the pro jectile j
~ - is the angle of clevation of the gun j§
Fy - is a function,given in ballistic tables.
The angle of sight provided in the sight ASP-3P corresponds %0
the case of the fire fron the rear turret during the attack of a
for an average altitude

fighter having 2 velocity Vfg = 1,2 vbomb
H = 4000 n and velocity of the bomber amounting to 200 m/secCe

Thus the magnitude of the anglc of sight depends mercly on the
distnce Dy and angle of elevntion of the gun " E
>, PRINCIPLE OF THE FORMATION OF THE SIGHTING DATA. _ 4§

a) Formation of thu angle of lead

where Dld -
Vol

ce angular corrections for the

The mechaniam intended to produ
angle of lead) must solve the

rolative displacement of the target (
following dependcncess

1a= ‘o T (6)
where - J % angular velocity of the
tive ongular velocity of the target

the moment of opening fire j
T = predetermined tine,introduced into the sighting device.

This dependance is solved in the sight ASP-3P by means of a
gyroscopic mochanisn that produces @ certain angle - as 2 function

py of the values and T.
The gyroscopic device consiste of two assemblies en electromogne=

tic assenbly having four poles ond the rapidly spinning gyroscope,

14ne of sight equal to the rela=
(vhile closely following it) at

Saniti . . — »
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the design of tho gyroscopo, i.00
of 4te spin. N 18 called the
angular nonentun in

N-2a quantity depending on
its mass ,dimensions, valocity
moment of momentun OF angulayr npomentun. The

the glven design 18 a constante
= R p=xp,

-

Thus g —

where K 18 2 constant.
Fron what ha® bean pointed out it 1s evidcnt that with a constant

n arbiteary value,the velocity of the precession of

pPywhich has a
the gyroscope axis will be constant,tode
will also very deponding on the value of P,

If P varies g
This dcpendcnce is used in order to produce tho ongle of lead.

THE OPTICAL FEATURES OF THE SIGHT.
Fige6-shovws the optical fenturcs of thc_sighting doviccs The
goction is in 7 vertical plane of symmetry and so .the axis AA of the

gyr;oscOpic rechanien 18 also shown in this dingrafe

)

Fig. 6o Optical diagran of the aight.
The objective 2, mirror 3, plates of the grid > and 6,88 wgll as
the correct angles with

the seni-transparent mrror 1 ore placed at

respect to the axis AA,the

the operation of the sighte
i1a AA for ths case

The nirror 4 is only perpendicular to the ox
f precisaion .1 o In this case the {10~

»f zero angular velocity O g
L4
pe of the grid ,visiblo o the operator 8 8¥y® p,will be eean in the

Airection I-I ,parnllol to AA.
On the oppearange of ‘g te on the axie of

se angles rennining unchanged ghrovghout
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secope round the point O, which is the fulerun of the gy=-
The cxis of the gyroscope will now forn sone angular

th the axis AA. Consequently the inoge of the grid
observed in the direction I-I, but in a now direction

hae ayTr
ogcopes
viation wi
11 not be

I-I1. _
The direction in whigh the gunner will sce the grid, i=a.the

jrection of the line of sight will thercfore depend on the direc~
jon of the axis 5© the pyroscope perpendicular to which the nirror
ig fixed. This mirror 4,unlike the mirror 3,is called novablce
The design is oxccuted innsuch a way a8 to maintain in general
the direction of the gyroscope axis ond theline of sight,they re-
maining parallel only in casc of zoro angular deviotion between

the wxis 44 'nd the siyroscope nxis.If the axis of the gyroscope

ngular deviation with AAd,the linc of sight will forn

The ratio of these angles is

forne scne a4

an "ngle with the direction I-I.

~iven by .

—_——‘5

s through 2 snaller angle than tho

Thus the line of sight rotate
axis of the gyroscopCs

The above description of t
behaviour of the novable nirro
ween the movement of the oxis of the
sight is accomplisheds

The relation — . 0,7 which reduces
line of sight ser#es to introduce 2 certal
this woy the sighting process 18 facillitated and the influ
sudden turns of the plane (a8 well as that of the gyroscope axis

is nodified.

It is necessary o
OF DAMPING, depends O
which it licse

Fig.6 shows 2n exanple of the rotation of the gyroscope axis and
subsequently also of the n in a vertical plane,iec.
in the plane of the Arawing. 4An analogous dieplacenent of the line

© sisht takes placc if the turn ie perforned in 2 horigontal pla=

£ arowing,or if 2 conposaite

?erpendicularly to the plane ©
. su— of both turns is perfornod. In nll these cnses 4he

aturcs of the pight and the

he optiwal fe
ion bet-

r 4 explains how the connect
gyroscope and the line of

the displacenent of the

n anount of darpinge In
ence of

called COEFFICIENT

pint out that the ratlo 0,7
and the plane,in

n the value of the angle 3

ovable mirror

) 1 et
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siation of the lino of sight is subject to one rule - it always
iema in the snne direction os the axis of the gyroscopeée
9 :

FUNCTIONING OF THE GYROSCOPIC ASSEMBLY WHEN
FORMINB THE ANGLE OF LEAD

~+ us nssune that the gyroscope 18 gwvitched on,i.e. rz:at:it:z
the—;xotor. Inagine that in the first nonent the axis of :n ol

3 ¢ 1th the axis Ad. An alluniniun cup fixed to the 8
o e cuts each of the four nagnetic fluxcs with the sane
o Eyrosc‘iie ince tho axis of its rotation ccincides with the
1ir.1ear: sp;;e iro aking fcrces acting on the cup,do not thereforas
:i?rzl:g.a resul;.ant force P and the axis of the gyroscope will not
pmcIisi;wwer the axis oh is rotated in sone arbitrary plane,the
axis of.‘ the gyroscope tending to naintain 1ts ;:{zitixtit;: :21:;)?:3
;nalterei,will‘. produce an angular deviation Y e ryures with

In this case the cup will cut the four 1:1r_~.gn?11].‘cb.e ey on the
Aifferent linear speeds. b resultrmi f:zzszi:: o wn].)pull i
- Zf 122 iy);_'(;sc\ofe%v;‘ii:\ep?;{i‘;ci\' erains stationary i; tt;eon:W
towards e e _ B and als
turned position 124 will dioinish,elice 1 dimii:hjin coincides
will grow sualler,till the axis of the 83?09001’; 'ial on tione
with Ade The whole systen will return to the or 61a L ction oxists
Between the axis AA and the axis of the Gyrosci?‘:‘ds v return the
as a result of the four mag:etizeftﬁist‘;’:iiii: i This tendency

S oscope to colnc 1o
i);i:hzfg:itifthe iar-ger the angle ©, end decreases a8 the ang
= . gle
hmf;ii:\:sline of sight is to forn with the gunlaiae 'an ?“bl e
‘- ongle of le%d » ¢ (a0a 1.3, e equtlfilled’in the desion
Lot us deternine which conditions have to be f

to hOldo .
of the gyroscope for thi.ls equétion-_; (. - 1ar velogity of thel
«- =’ 4, T where =~ g1 0O ¢, the fol-
1inSir;;esight an;l T is the time ,introduced into the‘eish'. (; 7 thon
e . ince ———- :
1~wing cquattion pust hold ¥ = g1 T and s -
- T.

4

1.«

1 T
r = W4 .
. = , ,this forrule will assuno the forn 7. 57 P
sl s

r
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Let us consider this formula together with ¢ = Ko
Tiwne 8
It is evident thai if these two expressions
arc to be equal the equation X 1
U!!

must be valide (IW)?

Solving for I,we obtain I = K

T
a new constant including all other constants (K5 fron the

where K is
previous formula,the nunber of turns in the nagnetizing coil W,
0,7

' bnly by observing this condition will the angular deviation of

the line of sisht be equnl to thevangle of lead e

The valuc of T varies according to the distance of the target D
and the altituile of flight,and also depends on the pro jectile bal-
1istice and other circumstancese

fter choosing the gun,that is to
characteristics and naking nunber of other assurptions for additional

conditions,we find that in order to produce an angle of lead the
current I entering the ryroscopic assenbly nust be 8 function of

the range and the altitudce

mm? meostat

IR

alti tude suuant

bay deternining the projectile

-/

3

3 + /Y

; Fig. 7. Diagran of introduction of distonce and sltitudes

i% This cquation only holds for a conatant angle ‘= conste As a natter
of fact, ! differs froo ' g3 oy a value proportional to the rate
~{ change of the angle ~ during the following of the targetyiece

- - 0.4 a_ Hencc also the necessity of continuously

e =t °
win- the tarzet for a certain tine (1 second at least) with
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uninterrupted franing of the sanee.

If we comect into the electrical circuit in series with the
lead coil Cy4 (Fig.7) the range rheoostat R.q! the :"xjesiatance of
which is calculated according to the law R = At T and if the
glider of the rheostat is set proportional to the range a change
in the range of fire will rcsult in a corresponding change of the

connected resistance With 4 = ¥ 4+he cutrent passing through the
1cad coil will vary according to © the law
1 = u ©ou X .
R M T i T

The channe of current will also entail a change of the nagnetic

flux; of the braking effort Pb as well as of the angle of deviation

of the gyro3CODCe

The rheostt,the resistance of which is cdlculated in aceordance

with the law R = A' T, is called the range rheostate
1f the slider of the range rheostat is to be set to the required
angle,a nechanisn ~ust be provided in the stght which will deter-
rine the range of the tarpet and will thus automatically deternine
the current to be passed through the gyroscopic assenbly.This ne-
chanisn is proviled and consists of an external base range-finder
which is couplad to therange rheostat.

We know that the angle at which the eye seen the target dinmi-
nishes as the distance increases and,vice versa,increases as the
1istance dirinishes (Fig.8. This angle is called 2 PARALLACTIC
ANGLE ond is denoted by -+ Fron the Fig.8 it is evident that

te 2" = .%__Do . or . B 1000 thous.dists
where B - dinension of target in neters (wing span) }
D - initial distance of target in neterse
With constant dinension of the target the value of the angle
5 will vary with the range .

Let us inazine the field of vision to contain a aerties of circles

of ifforent sizes,the parallactic angles of which corrcespond for
+ c>rtain Ainension of the target B to definite ranges De If we
..~epibe the tarret into one of these circles,knowing to which
. sniz circle corresponds,we can find the ranze of the target

. Tapr~cts can vary in sizo,however. In this case We

4
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on [PUPATEITRBRE) 5 (u._ —,.Ll‘Cl('

Circle in ;4§lg.°f Y?31>/ e
N =
; 3 = SN

Change of the parallactic angle secording to the

tarret listance
sane circlce Aiffercnt targets that are
le,the patallactic

5,20,35 0 qt

Fis.so

cnn inecribe in one and the
we can inscribe in circ

at diffcrent ranges Eele
1ste,bases of 1

angle of which = thousandts of s\
ranges equallini respectively 150, 200 and 350 n ¢

- P = 0 = 35 = 0,1 redlons =
150 200 350 thousSe di St .
to nark each circle in the field of

It would be necessary then,
vision with the base and range 1

It is clear that it is better to DOS
Aianeter (with 1 varinble parallactic angle)e
vilel in the ranie-finder nechanisne

In the focal plane of the objectiv

s1ntes 5,6 are jocateds The plates thense
and let the lizght pass through slits pade in on opaque 1ayer. Both
slatcs contain o transparent point in their centrese The plate 5

© tne plate 6 eight sri-

carries 2isht straicht rays

ral rays,also unler an angle of he two plates together

nake the two centre point »assing o light

f n larp,we O 1ittle shiny rhonbs,
ntre pointe When turning one of

the rhonbs will either converze

nlane of contact
111 see¢

t is neant fore
seas one circle having variable

such a circle is pro=-

e 2 (see Figel ) two glass
1ves are not transparent

at angles of 45
45°. Placing t

s coincide and

gn as to
btain eight

trou-h then by neans o

1N

c:1 ~t equal distances fron the ce
“1-t:s with respect to the

. tne eontre of dlverszce
14t-5 in the focnl pl

other,
If we locate the
ane of the ot jective we sh
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s ficll of vision cight 1ittle rhonmbs, their

’
Jonator
in the col 1c,the dianeter of which can be altered

jnner ends forming 2 cire

py turning oneé or the.oth(;r plates

S
\"

-
-

S

‘ i *C CilCe
; range~Iinaer cLre
Fizge 9. Diagran of the 13

2 th~ eizhting he v with the eans

Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7



Sanitized Copy A
pproved for Release 2010/06/02 :
2 : CIA-RDP80T00246A0
56900030001-
- 21 - | 7

Fige 9eshows the ccntre point and 11 ttle rhombs,forned by the
goiral and straight rayse It is known,that if the plate is loca-

tel in the focus of the objective and 7'is the parallactic ongle,
soints of the rhonbs E, it holds that

~t which we sce the inner

, _  OE
to — —_F where F is the Zocal length of

the objective.
The valuc OE will vary with varying angle which is the angle

AT rotation of two plates against aach othere OFE ie the ralins
vector 1n~arithnic of the spiral AB,On which the point E is situated.
Tt 1s the rnlius of the circle forned by the rhorbs. With the alter-
nation of the angle  the noint E will approach the centre or nove
way fron it,while the ralius OF will Airdnish or increasej since
= ,we cbtain after taking the logarithn

> 1+ = lg B-fgDoo
against the other is propor-
thns of the base B and the
n of lg B and 1g Dy

0
i.0. the nngle of turning of one nlate
tisnnl to the Aifference of the lozari
This me-ns that to cach combiratio
fe.cs a radius QE vector, 2 Aianeter
of their circle and N pwrallactic an~le for the siven B and Doo
Fron Fir.10 it can be scen that the plate 5 with straight slits
ig rotatel by rcans of n train of gears fron the circular Aial of
bascs 12,which is narkedl proportional to log B (with rerard to the

course of the target 1(4). The plate 6 with the soirnl slits ig ro-

tnted fron the circulnr il of ranges,which 1 g narked proportional

to log De
Each plate is rotnted jndependently fron its 4ial and transmission

~1ternating in gencral the anglc = between the plates in cvery posi-
tion of the dAinlc B and D. Thus a qircle consisting of cight little
rhonbs is obtained,the paralloctic angles of which are equal to

those under which a trget is visible having ? pase adjustel on the

14al of bases and t 2 range equal o that adjusted on the 1ial of

istance DO.
there corresponds A valuc of

TANTE e
This is the bnsic principle of
The shaft of the bevel gear rotating the olate 6,18 joined to

the spindle of the range rhoostte Thus to 2 certain range there

crrrasponds 2 cortain position of the rheostat and the refore 0180

~rt~in nnsition of the sli

the external base range-findeTe

ding conthct on the turns of the
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resistance rheostat is calculated in such a way that in every po-
sition of the contact the current passing through tho coll,zorres-
~onds to the range adjusted on the dial,

The currcnt is calculated fron the formmula I = v
iy
where T corresponds to the distance adjusted on the diale.
. -
Since I = u Jwe get K =\ or R = u l./T = A yr'T .

R T "R

This formula enables as to calculate the general resistnace of the
computing circuit for every range and thus also the variable resista
of the rheostate

The introluction of time T into the computing mechanisn can be
inazined 18 follows : the gunner cntches eight of the targot,accordi
to its type be adjust#. on the dial of bases the target size and by
rot~tin~ the range control he inscribes the target into the circle
fornel by the inner enis of the eight rhonbs. Doing this he autona=
tically aljusts the sliding contact of the range rheostat to the
correct ranme at which the target is situated,iecshe introduces a
certain resistance into the 1lcad coile This introluces into the
~yroscopie agsenbly o current corresponding to the time T,which is
c1lculatel fron the range an! the gun nounted in the plance

By the above sinple operation the gunner aljusts the range of
the tareget anid introduces the tine of flight of the pro jectile T
Automntically into the gyroscopic agsenblys

The altitude of flight is taken into account by altitude resis-
tors which are awitched into the electrical circuit of the lead coil
(gee Fize T)y shunting the range rheostate By means of a switch the
requirel resistor corresponding to the correct altitude is switched
into the circuit changing the current in the coil to a value neces-
sary for establishing the change of the time of flight of the pro=
joctile at the changed altitude. The change of the current results
in a change of the nagnetic flux a change of the braking force and
consequently 2 change in the angle of deviation of the gyroscopees
If 211 parancters nontioned above are introduced dnto the gyrtosco-

' sic mechanism,the axis of the gyroscopo will deviate fron its ori-

ir-]1 nosition through an angle prOportional to the angle of lead,
.*he ryroscope will solve the required depcndence = ;___ T-e
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Tn: transferin . of the angle of deviation of the gyroscope into
the qunner’s filed of vision io carried but in the sight by the
ovtical aysten,the ~ochanisn of which hag been thoroughly dealt
vithe

The mirror 4 (see Fi~.10),forming part of the gyroscope optical
srstori,is rixel to the shaft of the myroscope 3. For 2 deviation
of the mirror throush An angle ‘the grid 5,6 visible in the fipld
~f vicion,will leviate throuzh an angle = g T.

Boaides the ranca-finler circlo the ficld of vision also con-
tains o cirele of constant Jowmeter 14, Thc ~unner thus sces in
the Tiell of vision 1 contre ~soint ant two circles,one of which is
cormel By ot inshed 1ine circle of constant diqne ter,the other by
tha cirnt little rhorha of variable Ainctere

The illwiinntion of £} sirht ~rid is accorplished by n clectri®
1ie

Sinee the rance-fintor il is in the focnl plane of the objective
it5 iaame coring fron 1o obtoctive NN being reflccted by the seni~
rpanonarent mirror is rojectel into infinity. The gunner,obserwinn
th, tar-et throush the ao-i=transparent pirror,sccs the range-finder
cipeln Torrt by elght 1ittle rhonbs,as well s-the constant 3ia-
trp cirele on the haclyroun le
17 the Tyroscope axis cninciies with the rech mical axis of the
si~ht, the rirror 4 reflecte the boan so that the image of the
ripelss and of the centro point appears in the centre of the field

27 visione
The location of the gyroscore Lirror with respect to the plates
anglce of deviation

-nl the objective is chosen in order thet the
2y exceed the

o0 the gyroscope axis fron {ts original position X
. S, P
an-le of deviation of the sizht-line,i.ee S THEN
whera b -is the ansle of deviation of the sight 1line j
i+ -is the anrle of Jeviation of the 7yroscope axis }

-is the coefficient of damapinge

b) Formntion of the an;le of lag

If the 1~ of the projectile js to be taken into account the line
a4 ust rotnate throurh angles of horizontal and vertical lage.
tion of the nsle nf lag 1s accorplished in the sight by

NS AARGIUAN Wxis Ly ens of two couplec of coils,plxcod
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vertical and horizontal poles of the nagnetic systeum.

on the
ary as distinct fronm the

We will c211 these coils supplecment

oils a horizontal lag correction
i1s serve for the vertical correc~

vain lend coile
By ncand of two horizontal ¢

is carried out. Two vertical co

tion of laZe.
The respective pairs of coils are connected in series so that

jolis prolucel by aach coil of the pair are in opposition.
q by variable resistor R12' The variable
A to this parallel connectioﬁ.

the T
The coils K are shuntoe
anl RZo heins connecte

ragsistors R11
The nosition of the cliling contacts of the potontiometers Rl2

ig varieI accorling to the nlanc own velocity Ve

mn?t R G
11
The »osition of the oliling contact of the notcentiometer R20

ins to the 2ltitude of Flight Ne
Thn »~~ictor le, conncetel narallel to the coils K ani the
are compensating resistors.The currcnt in t
nded for obtaining the vertical

alogous circuit.

15 aijuste’ eco

sories rasictor R14,

vertic-l supplaientary ceoils,inte

‘n-les of 1lam,is srolucel by an an
¢) Formation of the anzle of sight.

jectile flight due to gravity 1

si t‘:ht .
e axis through an angzle proportio
,is obtainel by the interaction of the pagne=

-ain coil an! the coils of sighte 1
o1 on top of the verti-

The lowerins of the PTIo s accoun- i
tel for by foriin: the nzle of

The “eviation ol the 7yToscod
t5 the -nzle of sizht
tic ficlds formed by the
The windines of the coils
211 1la-~ correction coilse

of sight are locat

epends on the re-~

of the gyroscope axis 1
he supplerentary

The a~nnle of leviztion
currents,passing through t

14tive intensities of the
mnd main coils.
The voltaze ~pplied to

the bridge,is varried by the range rheo-

state R3.
The rheostat of the lcad and sight circuits are essentially

- ounted on n coryion frane. On one half of the frame & rheostat of
1cn eircuit is wound,while the second hnlf carries the rheostat of

=12 sight cirecuite.

., wpi'me consists of two branchese
the lower the potcntioneter Rl .

The upper branch contains

‘vot-ry resistances S,

Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7




: Sanitized Co
py Approved for Release 2010/06/02 : CIA-RDP8OT00246A056900030
001-7

-25 -

The coils of sight are connected inte the diagonal of the bridge,t
onls of which are joined to the centre point of the bridge upper

-nd to the gliding contact of the potenticmeter R1.

cross the diagonl is proportional to the voltage

a to the shift of the sliding contact of the

vranch
The voltasge 2

aaptied to the bridme An

,rtentioneter fron the centre positione

The :1justnent of the curr.nt,passing throuvh the coils of sight

prescribad value is ~cconplished by the compensating resistor R13

RTATEN

BLJQQQLCIRCUIT DIAGRAM OF THE SIGHT _
diogran of the sight as shown

Let us enl with the miin circuit

s aivht i fed vol the boarld power with 2 voltage of 2T V
fuse F and the prilio interference sup-

10 thr- k. the switch X

5
The PyiLe intarfercnce sudpressoer connectel into the circuit of

the oizht Rarves to sunpress interfcrence fron switching,which is
+ht anl which would int rfere with the oncration

~{ the ~eroplines r1tio station. rfter the filter A voltage remula-
=np proiuces 7 stapilisel voltaze of 22 + 0,75 V. Connccted in front
o/ tho volt ie resulator is o0 clectric 120P L for j1iuninating the
oethor with the rheostat fy for regulating the
consisting of three windings Oy,
heaters of the nirror 0m

spolucad in the si

7 \n-e-TindcT il t

JPintonsity of the light, 2 heater,
' A relay R and

Ogy 2 thermoresulitor T,

2)

~n? of tho lons O 1.
ob

The ha~ter serves to commensate the termpernture orror of the

1 the £luctuatihons of temperyture

up nd on the resistance of

sight,which ig Aue to the influence O
on the specific resistance of gyroscope ©
the clectromagnetic correction coilse The heater winding s placed
i1, the body of the gyroscopic mochanisme The body also ineludes a

to maintain a constant terperature of

anieme If the terperature ri ses above
cts the circuit of a relay,which

the rmoresulator which scrves
+ 500 in the 3yroscopic pech
B + 500, the thermoregulator disconne
”_?brzwks the circuit of the hcatere

s To prevant the optics from becoming nisty 2 special noeater on the

and the objectiveloob is provided. It acts by
doposited on the surfnce

circuit of this heater is continunlly

-- “oapary mrror Om
e of heat evolvel by 2 laver of netal

wric 1l ~tndlse ™
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ectel with the sight switched one

.11. inin circuit dingran o the aisht.

Fim

plied with a stabilised

wriving the 3yroscope,is gup
cwo. & cominct qu connccted in sories cs to

sunct the notor sircuit,if the gyrosco

IR )o

Mo 2otor b
with the motor gerv
gsee chapts

pe is arreated (

the line of stabilised voltaze

. 1lea? circuit is joined to

2,75 Ve 1t congiats of thc lend coil Cli’ the range rheostsat R03
st la a R R R R and constant reosistors R
tule shunte R04, K52 To6’ o7’ o8 ol?

t is con-

12
*apn1lel to the
o the lead circuite

Aepressed

et etise rhoost~t the Axping putton circui
ne currcnt passcs

¢’ int
nsig-

{ the Y~min~ putton is
pcrmitting the

a very $stro

yr0scode to Aeviate only 1

weh the lead coil,

icantlys
ight grid,visible in the ficld of

Ao A consejuence of this the s
i om,will become TOre rigidly connected
sht will deviat

17 1on turns of the sirs
i olectricnl computing circuits for 125 ~nd si
jsed voltngCe

nected to the line of stabil
DUCING TRIGONOMELE;C FUNCTIQﬁga_

1.) MECHANICAL DEVICES FOR PRO
ccntact of thoe potontiometers Rl shown

ruat be proportional to gPR § for the
{for the sighting bridgce

with the gight anl even

e only insignificantly. A
shting are also 1

~~ation of the sliling
v airouit dagrat
ovridze, to cos.”
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the sight switched on.

.. Main circuit Aiagram of the sight.

¥ Iriving the gyroscope,is suppliecd with a stabilioced
mtact Kar connected in series with the motor serves to
1e motor circuit,if the gyroscope is arrested (see chapt,

circuit is joined to the line of stabilised voltage

It consists of the lead coil Cld’ the range rheostat R03

: 6! st R
nts Ro4, ROS’ Ro6’ R07, Ros and constant resistors o1’

to the range rheostat the damping button circuit is con-
the lead circuite.
wming button is depressed a very strong currcnt passcs
leadl coil,permitting the gyroscope to deviate only insig~
sequence of this the sight grid,visible in the field of
become more rigidly comnected with tho eight and even
urns of the sight will deviate only insignificantly.
icnl computing circuits for lag and sighting are also
the line of stabilised voltago.

JANIC AL DEVICES F ,
1~ 5liling ccentact of the potontiometers R, shown
-+ _.p»vy twuat be proportional to 4| ﬂ for the
- 7or the sighting bridgo.
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:h the sight switched on.

4

19 [P B

14
I~

11. kain circuit liagram of the sight.

r ¥ lriving the syroscope,is supplied with 2 stabilioed
contrct Y connected in series with the motor serves to
the notor 0ircu1t if the gyroscope is arrcated (sce chapt,
Yo

I circuit is jolned to the line of stabilised voltage

', It consists of the lend coil Cpqs the range rheostat R,

R and constant resistors R
RoS’ R06’ Ro7’ cons 0l?

wunts R04 o8

L to the range rheost-t the daping button circuit is con-
5> the lead circuite.

1~min~ button is lepressed a very Strong currcnt passcs

2 1lea? coil,permitting the zyroscope to Acviate only insig-
nsequence of thic the sight grid,visible in the ficld of
becomc more rispidly connected with the eight and even
urns of the sight will deviate only insignificantly.

icnl couputing circuits for lag wnd sighting are also
the 1inc of stabilised voltage.

1\3IC AL JEVICES FOR PRODUCING TRIGONOMETRIC FUNCTIONS. .
51ilunz centact of the potontiometers R, shown
-~~-1 rjust be proportional to 154, q for the
"or the sighting bridgoe.
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the sliding contacts of the respective potentio-

To obtain notions
f specisl mech:nical devices.

are actuated by mens 0

neters R
a) Obtaining the value sin Qe

Aiagram of the device

Tize2 aives tho kinenatic

Fi;.lZ).Ktnoantic Aiagraw of the sina 1avices
hrouzh M anyile Oy
ronocure ! fron the 4i
glot on the

allel to the axic Oxe
The rotntion of

the poten-

equlling the deck angle
raction 00, The Nin 2,

1inkplote De The

Th: crank 1 rotates t
~¢ the mnj the ~ngzles Wwe
A bting on the crank,fits into the
1ink-plate 1o moved in the guide par
4 rick on the 1i-plate enases the Be
A is tpansferci to the sliding CO
ush the sane angle.
1 the crank

ar wheel 4o
the oo wheel ntact of
which turne thro

27 if follows th~t when turnin yrough the

tiomcter Rl

From Five
nzle Q the rack moves throush the distance Ay where
B = T gin Q

r = longth of cranke

ar wheel 4 cnz2fes
ng contact of the P
yalue of sin g ¢
of thils mechanisme

the rack in such a way that the centie
otentionecter corresponis to
an be introtuced

whare
If the 7e
position of the sl
zoro pooition of t
jinto the horizontal
b) Obtaining the

ili
he crank,then the
1ap bridge by ncans
value €08 )

“* the s-me mechanism €2

the value cos
the angless from the axis Ox (Figel2)e

nk 2long tho axis OX must correspond to the
ter sliding contacte

the 11nrplate noves

ntly the sli-

n be used

In oricr to obtain

sxcept Tor measuring
of the cra
potcntiome

nk through an angle -
o co8 \ and conseque

‘The position
~ontre position of the
wmen turning the cTra

~.-n 1 *istance proportional
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ntiometer turns from its jnitial position

ing contact of the pote
in the centre of the potentiometer through a value proportional o

cos e
iding contact of the potentiometer R‘J. will

In this Wway the sl
nove in 2 panner neceesiry to obtain the anzles of sight.
¢) Obtaining the product cos q gin | o

can be obtained by means of a ne
in Fig.13 °nd 14

chanisn,

The product co8 q sin <
which is shown

A Apwing of

Figelde Proiucing ¢08 g

Fi:.1%. Kinematic Aiagran of o
the Aovice for producing cos q
asin
The internal gear wheel 1 rotates through an angle - e Meanwhile
turns together with it'as 2

the tear wheel 2, which engases wheel 1,
gear wheel 2

single wholes Apart fron this,f
nrle a, running along wheel 1.
The inmcter of the pitch—circ

that of the pitch—circle of wheel 2.
- »in 3,which fits into the slot of 2 1ink-plate 4. The link-plate

~ovos iLp parallel rquides. The 1ink-plate 18 joined to a rack,which
. nq the tenr wheel 5 of the potentiomoter. As the rack is shif-

tyrne thy wheel 5 which at the sqae tine rotates the sliding

can rotate throdgh an

twice as large as

1¢ of wheol 1 is
The wheel 2 carries & disc with

n
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ontact of the potentiometcr.
ove that for 2 furn of .the wheel 1 through an angle

1et us NoOwW pr
¢l 2 through on angle q relative to wheel I,the

,and of the whe
f the potentione ter By will move through an angle propor-

ontact O
jonal to the product co8 q sin i e
14 let the 1inc MN be the datum line for measuring the

the line K for measuring the ongles. qe 1ine K moves bodlily
whecl 1 28 this turns through an angle %, The point Ais
al position of the »in 3 (eee Fig.13 ). The point Al cor-
to the position of this pin after turning the gear wheel

In Fige

glesy
jth the

he initi

cspons
throuzh W angle Qe

ALs the gear wheel 2 turns prolative to wheel 1 the point A move
o position Ao
In fact,since the

Algo g tuated on the line XKE.

ratio &f the diometers of the ¢
nc,and Arcs AC 2nd Alc must be the 8™€ the contral angles, cor-
to thesc ~rcs,nust 3180 be in the patio two to once This
ng the pin at the point A since the angle
the angle Cco A.

t~blished froun the triangle OOA._L s
£ the pitch—-circle of

espondin?g
s satisficd by positioni
L 0C is twice as large as
an be €S
re T is the radius O

The dist-nce 01\1 c
A = 27 cos q , Whe

vheel 2e
1f whecl 1 is novw turne? tosether with wheel 2 through 2 angle:

the nin 3 will move along 2 circle with radius OAl to the point B.

erpendicular to the line ¥B is then
= OA, sin:

sion for OA,we obtaint BBy = 27T cos q sin ~

to the link moves in a direct_ion perpendicu-

prefore move 2 3jstance proportional
»

The listance BBy P

Substitutin the expres
The rack connected
1ar to the linc 1E, It will the

to the product cos q sin ‘e
5-_1§IJETROMA§}NETIC DIAGRAM OF THE COMPUTING @QHAEISA, ’
1e of elavation the

Introiuction of the deck angle and of the ang
ight in the form of
+ is carried

.n q  which onter the equations,eolved by the 8
¢ and co8 Q sin
(tranamitting potentiometers ha-
Fig.11),placed

tri ~onore tric functions sin Q, cos

¥ syt b means of the potentionmeters

i+ ~ resistance of 160 Ohm R‘.\. nt Rlv‘ Rl ot 800
v copnuting mechmnisene

-+ .nticmeters ore connectsd ynto the electrical computing

A qzles of lend and sightinge.

Thoe horizontal lag

Sanitized Co
n py A R A-RDP8O0T 4‘ A /
pproved for Release 2010/06/02 : CIA-RDP80T00246A0



Sanitized Cop
y Approved for Release 2
i 010/06/02 : CIA-RDP8
; - 0T00246A056900030
» 001-7

-3 -

potentiometer By h,tho vertical lag bridac the
potenxiometer Ryys the sighting bridge the potentiometer Rl s’
Figeld represents the olectrokinematic diagram of the calculating

mechmism,consisting of the three mechanical devices for the tri-

gonometric functiona,each of which is Joined to the respective po-

tentiometcre

vridge includes the

okinenatic diagram of the computing ndchni sh.

\
The nngle q 19 jntroduced bY means of the ghaft 1 to the orank 2
The pin 3 fits into the 1link of the rack 4,mesh1n,g with
the shaft. of the sliding contact of the

Figel5e Tlectr

with oin Je
the gear wheel 5,fixed to

potcntiometer Rl h6'
“Mmen turning the shaft 1
by the sarc angle and the ra

to sin Qe .
As 1 consequence of this , the wheel 5 i
ance connecte

she sotentioneter changes the rasist
~nt1l 1nc bridge, proportional to sin qe
~,. pot-tion of the shaft T through an angle

q the crank 1s turned

through an angle
a value proportional

#x is shifted by

xcd to the shaft of
4 into the hori-

is transfered
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¢l goar B-9 to the gear 10-31., The wheel 31 18 ri-

through the bev
the wheel 12,which carries a guide containing

zidly connected with

the pin 32.

The pin 32 fits into the link of the rack 13 and ohifto 1t pro-

sortionaly to cos e The wheel 14 turns the eliding contact of the
potr;ntiometer 15,thus altering the resistance of the potentiomeur,

~onnected into the sighting bridge proportional to cos
At the same time the rotation of the ghaft 7 through an angle 1is

tpansferred by means of the bevel gear aiff-rential to the wheal 16.

Let us mow deal with this train of gears e _
The rotation fro: ghaft 7 is transferred over the bevel gear 89
to tho gear 10-1Te The geared wheel 17 is rigidly connected with the
Aifferentinl bevel wheel 18. The rotation fron the wheecl 18 is trans=
forrel by ne2Ns of idling wheels 19-20 to the bevel wheel 21 ond
throush the spur wheols 22-23 the rotation 1s transferred to the
his the wheels 12 and 16 will rota®

B col 16. AS congcquence of t
to;ether through the sue ngle and the link pin 29,fitting in the
al to sin .

1ink-plate of the rack 25,will be displaced nroportion

mesiles this,the whoel 16 is rotated relative to the wheel 12 throuzh
n angle de Rotation of the shaft 1 1is transferred by neans of wheols
56-27 to the wheels 22 and 2% the 1ast of which carries on its shaft
the wheel 15 with the pin 29. Conscquently,as 2 result of the intro~
quction .of the angles and q the rack 25 will be moved proportional

to cos q sin’
The shaft of the potchtiometer 30 carries a whoel 28e A8 the rack
25 is moved,this wheel rotates and changes the resigtance cohnacted
qsini
6o EIECTmHNMATIC DIAGRAM OF THE SPEED @Qﬂ_@l’.ﬂ i

The introduction of tho plane s speed into the clectrical compu-
tinz bridge for the angle of lag is nccomplished by means of the
sotentiometers Ryy pi Ry, b Ry o R, b (see Figell )e

the potontiometers Rll h’

The horizontal 128 bridge contains
Ryp p? the vertical lag bridze the potentiometera R11 v 312 v®

The electrokinenatic aiagran of the sepeed mechmiam 18 shown on
= -,16. The shaft of the control 4 carries wheels 1 and 2,which
-+« wheels 4 nnd 5,fixed to the spindles of the potentiometers

into proportional to cos

.
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4 nechanisn
Fig 16.E1ectrocinem_atic Aiesrom of the speed w0

. tentiometers Ryp p?
. ~inal circuit diagram,po -
1ine to the principal ¢ hgving @
hecoring :; o PD-160 (transmi tting pOtentiometerSPD?4oo )"
nd Ry are WP . tioneters Ryp o Ryo y?
resist~nce of 160 Ohns)j poten jgtanco of 400 Ohns Yo
a1 ttine potentioneter having & e ° noel of the potentio=
* - tio from the spend control to the W tentiometers
The zear ratio 4s to 1 3 1 ond to the wheel of the potle
meter PD-40Q amounts o = =
ated
PD-160 to 1:2s , .ty wo adjust the graduate
introducing the planc 8 own veloeR s heels 1,2 engaging
T - ce
ln:‘ir; ;nto the appropriatc VGlOCit.‘f'o By th-:;s ‘:ar.‘le mg;.e,mle the
~ A ‘ -
:1:Lis 4,5 respectively,are turned throush iu;ar moves,cs a result
fﬂf tio:metcrs' 6,7 receive corregponding 376 ¢ the lag bridges are
0TentLox ta in tho small diagonals ©
~f which the currents $ own velocitye
adjustel proportional to the plane

AG 5 MECHANISM .. !
7 ELECTROKINEMATIC DIAGRAM OF THE g _ALTITUDE

jnto the lcad
ot nltitude of flight of the plane L mtzo?;:c:: the angles of
cire 1-;td-mf1 into the clectrical compu;mlz ;‘-"i»i " and 2 double DO~ i
e ans Of Rys» Rog? Fo7’ o8 con-
ann £ shunts Ros? %9 06’ "o R . are con
R bns(;* theR ) Seg’4F1.’Io « The sunts Ro4 toisogomoctc-i
e thzo‘{:a"z?‘ilr“cuit. The potentiometor Ryg v

LG ? l \lf”e r Ot > h on
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into the horizontal 1laz bridge.

The clectrokinematic diagram of the altitude mechanism is shown .
in Fig.l'?.

mechanisge.
FigelTe 7lectrokinematic diagram of the altitude

and 2. Resis-
The altitude mochanism is based on the res;s::‘:hlat the time of
tor 1 has five movable contacts 4, by meansRO are & ate The movable
) R s Rygr Ro7? T08 °
aliustment, the shunts Ro Y P05 o 7. Along re=
ij:cictc 4,are connected v4vith the stationary an;a:;ide which are
Zist'mc;zs 2 as well as contacts 7 brushes 5 &% o
) 1 %
. naft carrying contro jge colcu=
fixed to the 8 + R o there corrosponds its respect .
The coch shunt Fos ° o8 ¢ altitudes from O to 14,000 md8
. le ronge
1ated altitude. The who

aivided into five stepse

, inal altitude m
£ altitude m Nom
Posi;ion No Rar@eoo- 1500 1000
) 1500 - 3000 4000
3 3000 - 5000 6500
5 8000 "wm

re corresponds

to overy position the: .

can be seen from the table, ctions arc

. As can tive range of altit\mso Tm.,tm altimde 001'1': Stens

" I‘CSPOCI into the angles of lead in the form of distinc P8e
»rluce n
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ting of two in-
4 by a potentiometer consis
Resistance 2 is forme ( . >

ndent halves,included into the bridge circuits: horl:on o ag
e tical R , For the given purpose 2 potonticne

> ot M ing a resistance of 500

21% 1*;'100 (double computing potentiometer having O e
Ir)nns) is used,noking 1t poseible to introduce altitude corre

the angles of lage tro1 3
n)CT:cior jntroiucing the altitude of flight the altitude ;ondial

Tig.1lT 1s get to the required position markic:‘ on.,;l:neeqme ;lte-
o e 1t the 8- L

6 t correspondingly,d

brushes 5 and 6 are sc e
o the currcnts in tho circuits of load and lag in propo
ing, e
e nltitude of the plance

) /\
- N

. o
P
}" — '
i!‘ '

Fig.18. General diagrem of the sight.

t is dealt
The functioning of the 1nd1ﬂdmelg!.ths :‘.f ::ezii:: explain the
1th in detail in the previous Ps ephe- tnexamine the interaction
z‘wu ciple of the sight function We will nex

i aaividyal units of the sighte : whole
i pe with the clectromng\etic correction and the
P aco
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optical systen 48 mounted in a unit cnlled SIGHTING HBEAD 1o o
The rheostats,con'nected in the lcad,sighting and 148 ‘slrouits,
ne resistances of which are altercd as a function of e distande.
e constructionnny combined in a single mechenism THE RANGE o
o HEOSTAT 26 » \’
The mechanical devices for producing the trigonometric functions
T combined in A geparate unit called THE COMPUTING MECHANISM 9. i :

The plane's own velocity 18 jntroduced by means of the SPEED
hECHANT S 4e

The altitude of flight 1s introduced into the sught by means of
tho ALTITUDE MECHANISM 5. ‘

The electrical connection between the separat units of the sight
is ~cconplished by meens of the JUNCTION BOX 6.

1=t us examine the formation of lead,lag and sighting angle cor-
roctions,nade by the gight.

“mile following the target,th: gunner turns the sight so as to
~revent the central point from coming off the target and by turning
the range control frames the target with the range~finder circle
thus simultancously introiucing into the sight the angular voloclity
of tho target and its rangee '

When turning the gizht,the gyroscope axis follows the. target with

| 1 velocity which is proportionnllto the angul:zr velocity of the tar—

sete TO jntroluce the range the brushes T 2re rotated, bringing into
circuit recistances corresponding to the required rangee The rheo-
stote are connected in the lead, sighting and lag circuitse
The plane own velocity is jntroduced into the sight by ad justing
the control 8 on the speed mechenisn to tho correct valuee
"hen introducing the specd the resistances of the potentionetera
connccted in the aingonal of the hori zontal and vertical 1ag brid-
res are changed.e
The altitude of £light of the plene is sntroduced into the sight
B bty turning the control 9 on the altitude mechanism to the coryoee=
ponding value on the d4ale. This 18 accompanied of the potenticmeter
vrushes,which introduced altitude correction into the horizontal
- vertical 138 bridges. The contacts of the shunt ,connacted in the
*-41 circulit are avd tched at the same timee
. 1-ck anple q and the -ngle of elevation of the guns are
© +~ the computing méchanism by the notion of the turret
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In the process of following the target with the. ran MK
the values q and introduced into the computing pechanish are
coansfored to the computing devices for the trigonometric fusots
connected with the sliding contacts of the potanticmeters.
’ The potentiometers then alter the current in the cirouita, of
anfl sighting bridges in proportion to sin q, co® " and cos q oin e
As 2 conscquence of the introduction of the above mentioned pa~ .-
ometers into the sight,the currents necessary for forming the "
sighting data will pass through the coile of lead,lag and sighting. Z

1v., IDESIGN OF THE UNITS OF THE SIGHT .

I._SIGHTING HEAD (Fige 19 and 20.)

A 4s intonded for producing the angular correc-

The sighting hea
- as o function of the paramoters

tiong for 1ag,lead and sighting
+ serial fire introduced - in the ganner s field of visions
The production of the angular corrections is perforned by the
copic mechanism, which is located in the front cover of the

a

syros
sighting he g

The sighting head (Fig.19) consists ossentially of three units -
the body 1, front cover 2 and rear cover Be

The boly carries a box containing & drying agent 4.
rics the light filter 5 and a nechanical view-finder 6.

The seni—transparent mirror T is tightened to two supporting

surfaces of the body with a clamping plate 8 and two screws 9, Both

supporting surfaces lie in the same plange

The body (Fig.20) is 2 detail uniting the
Bosides the front and rear covers 1is nlso carri
(see Fig.19) ani the ronge rheostat 1. :

At the top the body carries A jens 8 (sec Fig.20) which is
acrewed in and tightened at tho side with @ lock SCIrawe Inside the
 vody two brackets 12 are attached for W lying the currents They
carry two contact springs 13, pressed against the ioctis by meens
of screws 1l4. The contact springs

S o~ thc lons (heating clement) by means of two

" w~1led up from & gilver foil. )
-~-- the bracket 17 the current i8 1ed4 by means of two tinned

thcts to two corrocponding contacts on the rear covers
ng.19-‘20. «epaZE 37

It also car=

wholo sighting head.
ed a side cover 0.
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The tube 18 is part of a duot connecting the Surrpdpdiﬁéidiffﬁf
th the driers T e - =.Jéi§?’?liuey
The ronge drud 19 with the ronge dial 21 ond the bevelwheel

§,; visible in the figare) are mountoed on,aveéﬁméﬁ_qiiéﬂiﬁ a sleevd:

8, .2 to the bodys The povel wheel engages a corresponding wheel
the rear cover,whereas the drum ia fitted with:é‘piﬁ éO,Which<
.5 into a fork fixed to the\@pindle of the fangé'rhebsfaf{ C
A window in the body carries of index for reading the roange dials .
ig index ond dial are needed during the asgenbly and ad justment o
tno sighte _

At the left side of the bodx is tho actuating mechanison of the
btche The priffled control 1ever is screwed tp the shaft of the lever
® ond can be rotated together with the shaft and the 1ever 23 bet= .
f.on two stops fixed to the side of the bodye .

The shaft 2lso carries a sleeve with the fork 24 .
The slecve can rotate sndependently of the motion of the gontrol
ver 22 and lever 2%, The lever shaft is furned by hand by neans of
§no control lever 25,' The fork 24 receives its notion from the spring

, fixed by its onds to two pins on the lever and on the forks The

$top on lover 23 takes no part in the function of the cateh and 18-
3nly nceded Auring the assembly of this unite '
§ The spring 26,fastencd by one end 1O the body and BY the other
o the fork 24,serves 1o 3iainich the speed of the fork’s rotation
nd to damp sudden shocks during the operation of the catche )
The ri-ht side cover ia sercwed to the body ond 1s casilly de- )

Sy

'qchable,thus naking it‘possible to examine the interior of the

ghting hend. ‘

In order to tighten snall z2pS resulting from the lupe
$f the gide,rear and fron covers, thin ubber bands 27 are glued
4nto grooves in the boly at the joints,projecting oye~ the surface -
DY 0,2 + 0,3 mlz;. ‘ ’ ‘ 3

rfeet £it

¥ e rear cover (Fig.21) contains details of the range-finder me= o
b kehanisn - -
4 The outer side of the rear cover cérries indéx 12 (sea £iz.19)
“Hof the 412l of vasea,the axfety cushion 2 (Fige2l) which scr¥es at
- s~me time for turning the aial of bases 3, the larp cqse 4 with
+an 5,the lamp holder 6 with 2 bulb Tythe larp rheostat 8, ond

'MSéhﬁﬁed(jop" yproved for Rel , 2010/06/0:
y Approved for Release 2 ; A 80T
010/06/02 : CIA-RDP ‘ 5690003C
: - 80T00246A05690003
0001-7




. ditional, resistor to thd lemp
o the lamp rheostat‘.{; ;
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On th: inside of the back cover (Fige23 1s a stationary pirror
11,tightened with two clagping strips 12 to these supports at a
1erinite anzlc to the cover,the contact strip 15;supplying current
to  thin chromiun firm 14. This filp servos as & hoating a olement
~op the mirTore The whoel 15 with its schaft: comnected to tho dial
o7 hases,is couplad to the geared sector 16. The spur wheel 17 sits
on » common shaft 18 with the gearel sector 16.

The bevel wheel 19 neshes with the bevel wheel of the range aruce
or ~ conmon shaft with the wheel 19 sits the spur wheel 20.

Wheel 20 (sec Fi.23) engn’es the peared sector 22 (sec Fig.22)
of the riount 2le Into this mount the flass plate 23 having slits
in the shepe of logarithnic spirals 1is cenentede.

Intn the mount 25 with the nearel sector 27 the plate 26 having
rviizl slits is cenented. Wheel 17 (sec Fig.23) engazes the zeared
coctor 27 (see Fi 2022),

In this nanner cach of ncunts is rotated jmiependently of its
11-1.The 111l of bases rotates through an angle 179° 45 and witha
-ear rtio ___1__ the nount 25 turns soproxinatelly through an
insle 330 2,44 The range dial is narked on the range Arum en-
closing n angle 146° 30 and with a ge‘x:g ratio _5.,.53-—.t\n'ns the
ount 21 through an angle at about 26,5 «

Since the angle of 2 logarithnic spiral equalg 390, onc nount
r-1~tive to the other mist not turn nore than 39 « In this manner
the circle formed by the ends of rhombs will vary in dianeter froo
3,15 on to 22,96 m.

T~ prevoent one pount fror turning relative to the other by pore
thn 390, mount 21 (sce Fig.22) carrics stop screws 23,0n which in
tho oxtreme posit ons the stops on mount 25 come to reste.

If on the other hani,one of the mounts turns r>lative to the
tirs >ther through more than 390, the radial slits will cross the
neishbouring spiral slits and in the f£ield of vision 2 second anallcr
or larger circlc of rhoobs will appears

It wns nentioned above that the diamcter of the circle formed by
the rhombs varies from %,15 to 22,96 mu. This means that the prral-
T.otic angle varices from 17,5 to 122 thousndths.

Ir a'dition to the logarithmic spi.rals,ra’lial slits and the

«++a aoints,the ylates 23 and 26 (secc Fig.ZZ) also carry circular

Coehe o3ame 44 aroter,forning in the fielA of vision n constint

LS

o
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i nov cireleyused vhen firins in the position "Nepo 1" (atationnr !,
) .

YSts ianetor is 23,8 na, corresponding to n ngle of 132 thousanliths,

'{ The shaift of the wheol 15 (sec Fig.23) passes throush the hole
" the cover to its outside and rotcotes in this holc.
Plate 29 (oec Fif.22) fastened to the shaft by a peg,carricd by
oo of the screwed on rin~ 30 the dial of bases 3. By loosening
h: screws on the ring 30, the 1ial of bases can be turned rclative
B~ 1isc 29 wnd wheel 35 (ser Fig.23). This is ‘done when mounting and
B juctiny the range-finler rings. A sefety cushion 2 is tishtened
ith serows 31 to ring 30 (sco Fine 22).
Th- outer side of the back cover carrics 2 stop,liniting the notion
b the 11l of bases and wheel 15 (sec Fiz.23).
The 1amp holiler cover 4 (nee Fife22) carries inscriptions showinr~
he Aircetion of rotatin- the illunination control and of the switching
B -vor of the ryroscops arrcestiny mechanisps. The catch 5 on the lamp
ol-ler cover is sprins loaded,the sprinz being held by the ret i~
iny pine
The lamp rhe-st=t of two plates,wound with resistance wire and
blaced asninst,each otherj between them rotates n "caoholite" fork
kA th co: tact sprinzse. The fork site on the spindle of the rheostat.
Ly turming it introduces a ;reater or snaller nortion of the two
Rresistors,thus altering’ the value of the introducel rcsistancee.
. The theostat spinile pnases throush a hole in the plate 10 (see
Tig.22),screwed to the back cover with two screws. A stop on the plnte
aerves to limit the motion of the illumination control
The illumination control, fastened to the rheostat spindle with
screws,has on its bottonm a circular groove into which the stop on tle
plate fits. This serves to 1limit the motion of the rheostat spindle.
In one extreme pdsition the resistance introduced equ-ls 0,5 - 1,5 Chns
while in the other 170-200 Ohms. The fastening of the illumination
lcontrol lever to the shaft is performed with both the carrying fork
anl the lever resting against the stops in identical positions.

The left bottom part of the rear cover carries two brass bushes
35 (see Fig.23), insulated by textolite tabes. These bushoe pass
through the rear cover end serve as contacts by means of vhich the
rear cover is eomocted to the oonuoﬁo 17 (see Fig.ZO) placed. i.n

the mdy.
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nected to the other lugj also fyom these buches two 1eads 35 pass )
ong the inside of the cover (sco Fizi23) to the sontacts 13,which
ansfer the current. to the héating;eiément 14 Oﬂ’the,m&rror. . 5«
In addition to the lamp nolder the lamp holdéw covew contrins a
. rewed mount 37 (see Fige22) with a protectiva grdund glaas
Between this mount and that of the plate with radiai glits a
yoring washer 38.1s placed 1o reduce the axial clearance of the pla-
~g mountge The rear cover is tightened to the body with six scr ows
 ttel with lock washerse When sitting the back cover the bevel whee1§
st mesh and the contacts 35 (see Fize23) must gouch the contacts on

‘the'contactstrip (see Figs20)s
b) FRONT COVER ! ,

The front cover (Fige24) consists of plate 1, to which are atta~

3 ,connector 4 with ten-conductor
ble 5, tube 6, tO which sith a nut 7 coil 8 is attached,fitied on
trips 10 for the witing of the front cover,electromagnetic relay 1},
or controlling the neating of the gyroscopls agsenbly, spark ex-
the heater,four gupports 13 t0 which-is
14 of.the gyroscope‘and the arrestensg

313 : syroscopic assembly 2, motor

inguishing resistor 12 for
ttached the limiting frame
hcchanisn 15,
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Fig.25. Gyroscopic assembly, dismantled

The elcctromagnetic assembly consists of the body 1 (Fig 25)
3oving the form of a tumblers. On the bottom t-czm2 are four Fh:?ai
cd hbles for the threaded adjusting discs 2 (Fige26). An aluminium
$1atc with four cores 4 is seprewed to the bottom of the boﬁy by )
eans of five screws. The body,aljusting screws and cores are maié

an o v of high nagnetic permeabilitye A
" ;zeaiiZi adjusiing}ziscs are each placed ozposite the four co?es

avine a small adjustable gap of 0,5 + 0,6 mm.
’ ;; Zhjiging fhc gap it is possible to control the nag?etic ft;z
314 consequently the magnitude of the braking force, act;ng.oi e
Eohoriaal cup of the gyrosccpe under each of the four polei;e;‘and .
case 5 is built into the body- In the space bet\T{een the falo - :
$10dy 1s placed a heating element 8 having a resistance othro e
v(bifilar windingx) pifilar -doubley the current passes thégmﬂ " e
§windings in opposite direcctions,as a consequence of which the mag
1fic1d of this winding is zeroe The range coil 9 having 550 tuzés
3203 a rosistance of 12,4 Ohms and on top of this another bifl Z?
heating element 10 héving_25 Ohms. All thie: windings are wound on

! E and are mutually insulated.

tODT;? iii?lzzhzznging is necessary in order to exclude the influenc:
* +ho heating current on the magnotic field of the coilse ' |

~-47: the body a thermoregulator 7 is fitted in special ziudes

T :;c\).

©
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¢ assemblye
Fige26. Gy T 0 8 C °P  (see Fig.2T)
The thermorcgulator consists of = binetal Stripkt (2 with an ad-
ith a tungsten contact, and an insulated metal yo
Unl ’ a
! W e
sustnble contact % on Q4 SCre . ture of the
Ju The bimetal strip bends due to the raisedn:::;pi:xz ontact 3o If
e
. regulator thus ©op
surroundings of the thorno bimetal strip
ouI the contrary, the temperature 1s lowered, t:: contact 3.‘
n o
tenis in the opposite dipcction thus closinsl;t of the variations
N : .. 1 strip as a res
Tha bendi of the bincta ayors each of
£ ih(‘ timpe:iture ia Aue tc its bolng nade of twotlo:' roar ox-
e ! :
C:‘ffr;rent notale Each metal has its oWn coeffic;ti;er
ol 4 o} *
pansion,which greatly differs frol: :t;ittloii ZOntact to opon at a
' 10 contuct 3 18 s¢ _
e adéuSt;bm + 5°C and to keep bonding away for incroasing
tonperature 0O -
CrDO . o) lose
" twp\lmwrier craturc falls balow 47 £ 5 C, the contacts ¢ .
I th\'h -v‘mmcnts pass into the coil of a rolay that connecto
V-t the cu A
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Figze 27.Thernoregulator.

o circuit of the henting elernontse

The horizontal 128 coils 11 (sce Tige25,26) aro mounted on the
w0 horizontally placed coreSe Each coil rosi stance equals 72 Ohns
he vertical lag coils 12 are nounted on the vortically placed corede
ne rcsistance of cach coil equals 64 Ohnse The éighting coils 13
wound on top of the coilso 12e The rcsistance of each sizhting

e
nil 1is 10 Ohrise

The hody 1 is closed with a cover 14 into which is nounted the
4 part of thc range coil 9, with 470 turns of wire o~

-y TOSCOPE
on top of this the third bdifilar

vins 1 resistance of 6 Ohis il
heatinst clement 15 havins a rosistance of 15 Ohmnse

The franc 16 with 2 ball-bearing is attached to the cover 14.
bearing A belt-pulley 17 js pressed

+nl rollel ine It has two conical pivot'bearings 18, fastenel by
~o-ns of A bush with an ad justing acrcwe On the end carrying the

~irror the aluniniun shaft 19 of the =yroscope
Jo {

4 and a hollow rocess. The flange it~
Jections 20 of the

Into the inner ring of the

f1anre having en outer threa
3:1f has two openeings,through which pass pro
helt-pullay with the coniecal pivot bearings.

Between the plate 21 and the flange there is 8

of pivot bearings 22
The cross-piece 23 18 supp
on the flange of the shaft an
jections from the pullay which pnss
hotton of the flanges :
4 is attached, the loose

T& the crose-plece 2 spring f£ilanent 2
n' of which touches auring the dovintion of the gyroacope axis an

“41gtable stop (scTow), screwad into the flangoe The gyroscope
unt 26 its diame ter boing snaller

Cppop 295 is fixed in n brass 0o
St 5 the nounte As n result 2 circular strip 4g forned on

crewed another pair

orted in the pivot bearings located

4 in the pivot bearings on the pro-
through the openings in the

RS 7 L
N MRS o | Mt v
e
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At the rear of the nount petal—shnpod
ibuted on its circumforence. Ba ‘:endins B
pctals the pyroscope can be dynami.cally belanced. The brass

o an aluriniun part,which has 2 threaded hole. By
ght on to the throaded flmnge of the f

edge of the nounte
eccs with holes are distr

nt riveted t
ans of this threaded ti
oscope shafte

The aluminiun Cup 27 is
po shnfte This end is somewhat thicker
A countersunk threg@ed holce
ag in its coentre

attached to the other end of the gyroe-=
than the oxds itself and

ntaing
The cup 27 also h

b1c. Throush this hole passes ? countorsunk screw
rewed into the sh~t't and holds the cup 27 to the shafte

y of all parts of the gyroscope rolative the

solutely ¢saentinle

11y on the ~1ddle part of the

¢ fluxes in accordanco

a conic~l deprcesion 28,with a
29.,which is

Completce syumetr
5 of the gyroscope is b

,distributed centrn
4 the nction of the nagnetl

Ao tricn) i
4 nunber of holes
N, 82TVES to corrce

K th the c-lculated formulase

14 of the myrcscope is

It protects the zyros

£ the clectroname

rountdd on four threaded
cope frono danage
tic nssenmbly by

A 1linditing franc
uyoorts 13 (sec Fige24)s
hould 1t leviate fren the axis o

Mcﬂmnlf.
The 1linmiting frane 14 carries 2 contact strip
o which a lead froin the motor is brought oute

31 (sec Fige20)

Figs 28.

Arresting mechgniane
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A lever 33 free to turn ardund pivots 32 i3 set into motibn by l
¢ catch mechanism in the body éngag{ﬁg the pin 54,placed on the
ver. The angle of swing of the lever 1s linited by resting in one
vtreme posttion agalnst the pro jectiong 35 of the liniting frane,”
the other by the fingers 39, 40 against the nirror nount.

The lever 33 carries a contact 36 which, when ralsing the lever
o the stop joins the contacts on the strip 31 and. switcheg on the
At the extreme bottom position of the lever the notor cir-

it is disconneccted. ,

The lever 3% is fitted with three adjustable fingers threaded on orj

which arc secured after adjustment by the nuts 38, Two of the |

ni,
ble texto-

hrec fingers carry rigid "textolite” pads 39. The mova
ite pod 40 on the third finger is spring loaded the spring being
$nside the finger. A1l three fingers are aljusted in such a way
Y1t at the cxtreme bottom position of the lever the pads rest
‘#®rainst the cireular strip on the mount of the gyroscope nirror,
ovable pad 40 pressing the mount agoinst the other two rigid padse
Thus the mirror and the gyboscope ape arrested in a definite
osition, the contacts on the contact strip 31 are disconnectgd,the
otor switched off, so that the gyroscope does not rotate. This posi-+
ion is adjusted by the pivots 37 so as to make the gyroscope axis

oincide with the axis of the electromagnetic ossemblys
The deseribed mechanism is called the arresting mechanisn

the

Fige 89s = Real ays | '
4 Th: relay (seec Fiz. 29) consists of a.bracket 1l (Fig.29)"carbolit3'
t-1 2,coil 3, core 4, yoke with a stop 5, armature 6 claps spring 7

- esntnet oprings with eilver contact springs 8, another two

41 = in accordince with the asserbly and nain jiagrans The
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1 resistance 18 610 Ohms. The relay is protected by a cover 10,

A

¢) DRIER o g
The drier (Fig.30) carrying the 1ight filter is an independent unit;
is attached to the body with two screws l. The nain part of the
er is the body 2 with A threaded hole to take the threaded mount
rving winlow. The body has the shope of a box,the

with an obse
Jivided by a partition.into two parts,connec

ber part of which is
h cach others Lo e s -

tt

.

i;’:o 300 Dr ier \Vith
1izht filters

/

Y T T ) .
b A * I,

- sve wenuns @ Ay

§,coloured bright blues
noisture from the air passins
changes its colour to

A{ll' RS R
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¢ is 610 Ohnms. The relay !
¢) DRIER

The Arier (Fig.30) carrying the
is attached to the body with
er is the body 2 with n thr
with 2n observing window
or part of which is 11
h coch others

1 resistanc

Fie".o 300 Dr i e T Wﬂth
1i7ht filters.

gs through reinforcel parts of the :
refore,in contact 73

The holes for the acrews 1 pa
1 consisting ofg

rtition and the inside of the body 1is not,t:;icage
th the outer air, The body 18 filled with 8

\ins of the dried el of silicic
+el has the ability to ab
» At the same timo

ncil,coloured bright blues
sorb noisture from the a
it changes it

ir passing’

R a colour to a
thig 1y2re
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£ the drier s tightly closed with a nétal, cover 5,
body with screws 6. Between the cover and the éd=
a rubber gasket T is interposeds The cover has two
two flanged sockets with fine protective grids are

The body ©
fastened to the

res of the body

oles into which
inserted.

The grids pr
tholye The prote

event the grains and powder from £alling out of the
ctive grids consist of metal and silk nets,with

otton-wodl interposeds On tho top of the body there are two cars 9,
throush which the shaft 10 passes. The bar 11 pegged to the shaft
ter 14 which is fastened with screws 12 and washers 13

be2rries the fil
Detween the filter and the bair 11 rubber washers 15 are interpo-

¥oo1,between the filter anl the washers 13 woshers 16,preventing the
s1ter fron being dwazed by the screwse On the left end of the shaf't
aising and lowering the filter.

The motion of the lever 17 is limited by a screw 13 and stopse
310 ordcr to secure the fi{lter in a raised or lowered position, 2
$1211 loadcd by a spring 20 is placéd in a hole in the bodye The
lever contains two conieal hollows into which the ball snapss

d) MECHANICAL SIGHT
d to the right side of the sighting ‘

§10 is 2 pegged lever 17 for r

A rechanical sight is screwe

e~1 body (Fige31l)s

&

rotates the spin je 2 with a foresight 4
tted with n spring 5,§he bracket
the backsight is hilden in

In the bracket 1 thefe
wnd a backsight 3. The spindle is fi

i?“with A catch 6e In the folded position,
& oove in the body and the foresight botween the filter and the

* Pgai transparent pirrore The spindle with the slcove 7 and the s3op
“§ ~on be tuined $111 the catch 6 depressed by the spring 3 cngages
"+, stop. In this cose the nechanical view-finler is removed fron

‘=11 of vision.
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| epress the catch 6, the spring 5 brings the sight;with
bhe backsight and foresight consisting of a ring and crosS’infO'the“
spindle with the slceve 9 1s resting now againsi

1e1d of vision. The
Y o new stops 10. The sleeves T and 9 are fastened on the spindle

with pegSe ’ ] o
The line of sight of the riechanicsl sight is adjusted by serewing

% o backsight 3 in or out, whereupon it i3 ‘securcd with the nut 11,
It is also posgible to adjust the foresight 43 for this purpose

e screws 12 are 1loosened.
2, = RANGE RHROSTAT |
r altering the current in the

ance with the range.
ponding to the range of

If we 4

pange rheostat is intended fo
omputing circuits in accord

turned through an angle corrcs
eostat to such resistances which, connected in the

ng circuits,pass the required currentse
2,33) is screwed

The
cctical ¢
Brushes,
re, set the rh
Jectrical computi
The range rheostat (Figed

ighting head.

Ronge rheostats

s of a body 1, ring 2 with resistonces.
the conirol knob 4 and cable 5. Into

base of the body 1 A bush 25, through which the spindle ll.oﬁ\»
ewed in, One end of the spindle carries

3 fork 10 (see Fig.13) which is peggzed to the spindle during the
" %cnoral assembly of the sight. Into the alot of the fork fits a pin

“§O of the range drum ( see Fige 20)s ’

Thg range rheostat consist

ix2d thereupon, cover 3 with
-ghe
$hc rheoatat passes,is ser

e ganit - e e oo
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Jiew without centrols

4 b o8 s 28

21n, 23 Hange rheostat

The rinz 22 ( Fire32,33),fixed to the spindlc 11, has A pro jectiin
y which its movecment is 1iizited on the stops,placed on the b:;hiZSe
'his permits the rheoctat to be nljusted throuvgh an angle;iq: i::ﬁ
520. Four sliding contacts 20 are attached to the insulating Z-
1, rigidly fixed to the ring 22. The current is suppliedttobz : ”
brushes by meang of o brass gpiral 23 ,mounted on an ebonite s ’
The rins 2 carries a pancl with two groups of cyelets:to one
bpoun of the leads of the cnble are soldered,the other group BeIVE S
tornal wirdnge
OrT;:erigostat contains four independent windings'(Fig.34; :nto
bhich by mo~ne of s1iding contacts the resistence connecto p
i s set
heT;ZmzizzZia:trZ:ttwiund on two circular formers 15,19 (sce iii.33).
Vinling 1 (Fig.34) is connected into tho angle of lead circuit.
Winding 2 is connocted into the sichting bridne circuit. .
finling 3 is connectad into the horizontal 1lag bridge circuit.
- 7inding 4 is connected into the vertical lag bridge circuit.
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Fife 34 Wiring diagran of tho range rheostate
e windinzs on the forners is causad by

This Aistribution of th
s between resistance

of obtaiping certain dependence

¢ nccessity
he form of the angle of turn of

t anl the range introdeced in t
s sliding contacte

Sinde we are ultinately int
ojectile to the target rathe

orcsted in the timo of flight,of the
r than in the range it is evident

~t the dependance of the resistances on the distance can be cal-
1-ted only for a gun of certain ballisticse The designation of

o alapted ballistlcs ig engraved on the cover of the rheostnte
The cover 3 (sec Fige 32,33) of the rheostt,carries the control
£ the range rheostate The rotation of the Arun 4 1s tpansferred by
pin,fitting into 2 groove on the drune The pin is on 2 belt-pullo’,

1aced on the device.
The drun 4 turns on the spind

ont ins a spring 8, the ends of which are ance
Botween the lug and the ends of the spring 2 space
£ the rheostate

/hich fits a wire, attached to the spindle O
As the drun 4 rotntes,the gpiral epring 8 carries along the wire

9 with the xis 11 of sliding contact. The brushes. slide along the
rheostat winling,thus changing the resistances in the corresponding
circuits =nd producing the correction for the ranje.

The spring connection between the drum and the carrying fork 1s
intenicd to prevent the nimonatic circuit of the range-finder fron
"W oins Awased should the nounts of the plates in the pange-finder
Wanion movo‘ ng far as tho stope In this ccse the wire 9 rennins

1e 26,located on the cover 3. The d™um

hored on the lug 6
js formed into

Sanitized
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 tionless during the continued potation of the drun while spiral
hrin;; Zives Waye '
1t was mentioned above that with targets of small size it is in-
ssible to obtain large distanced , i.0s tho gounts of grid plates
Lot nzainst their respective stopse Consequently the rangc drun and
o rheostat spindle with the wire 9 comes to a stop.

Mcanwhile however the gunper tries to inscribe the target i.ee to
minish the visible ring. In this case the spring 8 of the range
hoostat control ha 8 the purpose of prewenting it from being dana-
1., It also functions in the same way with tarnets of large size
nl smnll distnncese In order to provent the spring 8 fron breaking
o lrive also cquipped with stops,which pormit the drum to revolve
nly throush 180° ’ i.cethroush 26° more than the value of the mglo
£ turn of the spindle of the rheostate If the range 13 altered
gro: 300 to 180 iy the ronge runn and the spindle of the ronge rheog

evolve throush 146.50.

When cstablishing a range O
inlin;,conncctol in the circuits of angl
-+ 3t~necs of 1.9 Ohms,and on the winding,
ircuit to n resistance equal to 95,37 Ohnge

then establishing a range cqualling 800 n, the sliding contacts
are sot to 2 resistance on the winding of lead equal to 95.81 Ohms §
the resistance of the sighting winding i1s cqual to zero.

The resistance of the winding connectod in the circuits of the
wridces of lag must oqual 130.68 Ohns, when the range is set to
190 n,whereas for a rance of 800 n their resisatance equals 2eroe
The sliding contacts 20 (sece Fige32,33) of the rheostat are nade
of bronze 0,2 rm thick and to their ends are soldered silver contacts
which slide slong the winlings of the rheostate
The pressurc of the contacts on the windings amounting to 20-40 ©
securcs reliable contact under conditions of vibration of the plance
The range rheostat 18 ritted to tho sighting head in the factorye

Je COMPUTING MBECHANISM

The cormputing pmechmisn serves to produce and introduce into the

W lectrienl computinz circuits of the horizontal and vertisal lag
® 1 ni1vpa, 1s well 98 into the clectrical computing circuit of sighting
‘*t”nccs,proportionnl to the trigononmetric functions of the

£ 180 m, the sliding contacts on the
es of lead are get to a I
connceted in the sighting

e e e, . ; :
ey 2 - ’ _o -
; v v Tl
I o 4 ”
’ ) N N ' / ) = b
i . i N
N

Saniti 010/06/02
nitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T0022‘16A6¢5'690003:(‘566‘i 7

1es of ad justoent of the gun in both the horizontal and vértical
rection (sin q cos -~ § co8 q sin . ). :

Thesc resistnancea aro necessary in order to obtain, in tho aiago-
1o of the above mentioned bridges ae wall as in the supplenentary
41s connccted in the diagonal, currents onsuring in tho sizht the
viation of the 1line of sight through angles of lag and sighting

accorince with the depondances reffored to in Chapter III."

In adMdtion, the corputing mechanisn contains fixed and variable
sistors of the oleetrical computing bridges,by neans of which the
cht is aljusted at the factorye.

The corputing mechanisn consists of three aechanical devices for
olucins the trigononetric functions: tho sibe lcvico , the cosine
vice nnl that for the proluct of sine and cosince. Each of these
vices is coupled to the r&spective potuntioneter the sliding con-
ct setting nAd conéoqucntly also the resistance of which is pro-
rtional to this setting, will be nroportional to the corrcspondi:
i rononetric function of the value q and =, introduced into the
ven dcvicee
A vicw of the computing nechanisn,with the protective cover Tenov
shown in Fige 35 ' v
All the nsscrblies of the computing nechnian are fitted on to two
Ates: the lower plato 1 and the upper 2,being rogodly Joined to
ch other by postse In Aldition the lower plate 1 serves to fix
¢ nechanisn to the turret.

Fige 36 shows the lower plate (next %o the
Aft of the horizontal angles of the gun)e

The lower plate carrics the following units and dotails

Shaft l,whiéh is connected during the fitting of the nechanisn

the turrcete This shaft introduces into the computing nechanisu the
~le q = the deck angle of the gun (angle of rovglving the turret
1 consequently nlso that of the sight in a norizontal plane)e

On the other cnd the ghaft 1 is cqnncctod by o coupling 2 with

bush 3, rigidly nountod on a shaft with a gear wheel 4., This shaft

1a0 carric? a crank with 2 pin 6 attached on the geor wheel ond.
The bracket 7 serves for nmounting the potontiomoter 8. The holos
r the bracket scrve as 2 gaide for the rack nnd link 9.
Tttt 10 with 1 gor whoel 11. When fitting tho pechmisn to the

Fig.No-55-36 ....pfl{_?,e 55

Aisnantled driving
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turrct a toothed sector 1is attached to,the shaft 10 By means of
this sector the angle ., l.e. anglo of elovation of the gun,is
jntroduccd fron the turret into the computing mechanien.

The posts 23 serve to fasten the upper plate.

The limiting plate 13 (sce Fig.?5 ) is equipped with stops,limitl
the angle of turn of the shaft 10 (see Fig. 36)e ,

The tcrninal strip with a cable 15 (sea Fige35) connects the ma~
chanisn with the elactrical circuits of the sight. .

“men turning shaft 1 (gee Fig.36) through an angle q, crank 5
turns through the same anrle. The crank pin 6, fitting into the
¢1-t of the link 9 at the end of the rack 16 shifts this through
iistance T sin q (where T ig the ralius of the crank)e The rack
rashes with a gear wheel 17 on the spindle of the potentioneter Be
since the wheel 1s nounted to the spindle of the potentionecter, it
is evident that the 8lidinz contact will turn through the same anzl
18 the mear wheel 17.

The rack 16 meshes Wwith a meor wheel 17 in such a way that for
zero nosition of the crank the s1iling contact of the potentionetar
divides the resistance into two equal parts. As the rack 16 noved
throush the distance T sin q, the sliiing contact will revolve throw
an ansle proportional to T sin q, causinZ 2 change of the current in
the horizontal lag bridec in proportion to sin Qe

Thus the sinc devicc noves the sliding contact of the potentio=-
~cter in accordance with the law sin q. In accordance with this law,
the current will also vary in the circuit of the horizontal lag '
brilre.

The notentioneter 8 in the circuit of the horizontal 128 bridge
is narked Ry y and is called the horizontal lag potentiometer. |

For adjusting the zoTo position (q = © ) of the sine device,
11justing narks are 1locatel on the f1onre of the shaft and the hood.
0.

The upper plate (Fige37) carries the following units and details.
Rigidly attached to the outer circunference of the intern-l gear
wheol 21 is the fixed suide 22 with the pin 23e v

Fixed to the botton of the sone wheal 21 is o 7ear wheel 24. The
W} contre of the gear wheel 21 has an oponing which serves as 2 bearing

“ the ~uide 25. Tho sguile carries a crank with a pin 26. The eran’’ ’
SRIELERS BT ~ttnched to a goear whoel 18,which engages the mear wheel 21
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nounted i
el 21 the rotation from the shafts fo
4 7. The compensating reaistors JUS-5
ected into the eleatric

be Fig.35) ore corn
By meang of these resistors the sight i ad

erves for nounting the B
acket serve 28.

27 (see Fig. 37)
. 35,37). The holes in the br
th links 50, 31e _
) 'at 32 (see Fige35) ecarries fixed resistors 33 of -
onnected in the glectrical computing bridges.
::Lgn: to the mentioned parts mounted on -the 1ower and Upp
are interposed between them,uniting the upper and

matically. _
,35,36) transfers the summary angle

jal 34 (sce Fig
of q andf,to the gear wheel 18 (sce Fig. %37)e The
Fig.36,38) ond the gpur wheal 37 tponsfer the ro=

chaft 10 of the drive of s to the gifferential and

fpidly fixe shaft 10 will follow each rptation

Cghrough an angle . o»

* 1s tronsferel over o the spur

tho bevel gear 11 = 35 &
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Fige 371 = Upper platc,partially disnntled

The near wheel 18, nounted in the rmuide,serves for transferring
o the ~ear wheal 21 the rotation fron the shafts for introducing
he angles q and ¢+ The compensating rosistors JUS-50,JUS-200,
US-1000 4 (sce Fip.35) are connected into the clectrical compu-
tinsg brilgese. By means of these resistors the sight is ad justed

n the factorye
\.The bracket 27 (sea Fige. 37) serves for pounting the potentiometers

8,29 (see FiZe %5,37)« The holes in the bracket serve ns 2 guide for
he packs with links 30, 31

The bracket 32 (sec Fir.35) carrics fixcd resistors 3% of 100
tms cach, connected in the electrical computing bridges.

In aldition: to the mentioned parts mounted on the lower and upper
lntes details aro interposed between them,imiting 4hc upper and
ower plate kinenntically.

The difforentiol 34 (sece Fige35,36) transfers the summary ancle
ron the Arives of g zmdf,to the gear wheel 18 (ses Fige 37). The
evel wheel 35 (Fig.36,38) and the gpur wheel 37 transfol the ro-
trtion from tho shaft 10 of the arive of ¢ to the aifferential and

ronr wheel 24
Mol 11 ripgidly fixed to the shaft 10 will follow each rptation

- inis shaft through an angle T.e .
~n7lc + is tronsferel over tho bovol gear 11 - 35 1o the spur
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pear 37 = 24s The geor wheal 24 (see Fig,37,38) ie rigtdly atta-
ched to the gear wheol 21. This konematic train is caleulated in such
a nanner that at the rotation of the shaft through an angle - ,
gear wheel 21 and .aleo guide 22 with the pin 23 rotate through
the swme ongle ' e

The pin 23,fitting into the slot of the link %0 ,moves the rack
through a distance T co8 % (where r is radfus of the crank). The
rack attached to the 1ink 30 meshes with a gear wheel 38 of the
potcntiometer 28, Since the gear wheol 38 is fixed to the spindle
of the potentiometer 28, it is evident that the gliding contact
will turn throuzh the sane angle as the gear whoel 33. The rack
sttached to the 1ink 30 peshes with the gear wheel 33 in such a war
tnat for garo position of tho kronk the sliding contact of the po-
tentioneter 28, introduces 2 resistance of 10 % 1 Ohme

As the link 30 moves throush a distance ¥ cos 4 the gear wheel
of the potentiometer turns through an angle proportioml tor cos’-
whicl results in a change of the currcent in the sighting bridpe in
~roportion to cos [

In this way the cosine device,nentioned above ;moves the sliiing’

contact of the potentiometer glidc in accordance with the law co8 T

and conscquently also the current in the circuit of the gishting

bridge will be subject to this changee
The potentioneter 28 in the circuit of the sighting bridge 1s

narked Ry and is called SIGHTING POTENTIOMETER.

For adjusting the zero position (v = 0) of the cosine dcvice,
the 1imiting plate 13 (sec Fig.’5) and the index have pd Justing N 8e
When investigating the cosine device it was found that when the
shaft 1o rotates (sce Fige3T,38), the gear wheel 21 revolves throug:?
the same anglo 7. e Thue the goar wheel 18,which 18 coupled with the
gear wheel 21,rovolves toge ther with it as one whole,as they revolv?

with the same velocitye
The nin 26 of the er

refore nmoves in 2 circle
(whera r is radiue of rotation of the pin)e
In ad1ition to this,awing the rotation of the shaft 1l (T1g+36,

37,39) through en angle 4 the gear wheel 10 18 moved through the
eame angle by the diffemntinl at the scxme +4ne rolling along the
i*.ternal goar whaal 2. The geared wheel 18 thorefore raovolves

Fige 38 - 39 e s eePIZC 59 ¥

ank which £4ts into a slot of the 1ink 31, &‘TT
and noves the link through 2 3istancer sin T,
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ounl its axi_s through 2n angle of 2 qe The pin 26 of the orank
~ves along & gtraight line puehing the 1ink 31 and consequently
150 the rack through a distance r cos q (where r is radius of
otion of the pivot).
At the simultonoouo introduction of angles q and ¢ the rack moves
through 1 distance T cos q sin . ) '
The link 31 with the rack engages the gear whool of the potentio-
rotor 29 .
Since the zear wheel of the potentioneter ie rounted on its, it
15 cvilent that the sliinz contact will nove through the same angle
- the gear whecl of the potcntionetore
The link 31 with the rack engaes the zear wheel of the potcntio~
45t in such 2 way that if ¢=0 ~nd - =0, the sliding contact Aivi-
~~5 the resistnnce of the p -tentiometer into two equal parts.
vhen the rack 31 noves through 2 distance T cos q sin 7, the gear
ter spindle revolves through an angle

whacl sitting on the potontione
tnus chanzing the current in the

~ryyortional to r cos q sin .,
vertical lag bridge in proportion to the prcluct cos q sin - e

The considered device in this nanner noves sliding contact in

~cerrlance with the 1w €08 4 sin - » The current in the circuit of

+he horizontal lag brilge will also change in nccord nce with the
SYC lawe
he pntentiometer 29 in the circuit of the vertical 1lag bridge
is marked Ry Aand is called vertical 18 POTENTIOMETER.

a) POTENTIOMETER.

Prtentioncters usel as rasistance olements in the elcctrical

vridnes of the gight are cither used 28 voltaze 1ividers (Ry ")

Ry pi Ry z) see Figell) or as rheostats (Ryq ui R,y otc.sec Fige26)e
In aliition to the potcntiometers performing conputing operations

int the electrical bridees,ad justing potentiomete'rs are used (com-

scnsating potentionoters JUS-50, JUS-200, JUS-1000) .

The reosistance yariation of all potentioneters ani
in the sight ASP-JP in proportional to tho angle of rot
od #1inear” law potenticmoters.
Jividel into gevoral groups,according to their
- 52. The type of the potentioneter anl the reslstance of its

od on the cover (Qefe PD-160).
dc of onartelled constant wirc

rheoetata uacd
ation of the

Cen

arc mark
+-ntiomctar winiing is ma
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acquered netal (aluminiunm ) ringe The angle subtended
8 %44 /‘.»q, the largest oporating voltage 0V
¥ v

seipation in thc whole winding 5

the winling 1 (Fig. 40, 41) is srassed into a metal
~eve 2 into a quartz cerient, which ineulates the winding frono :::

e nsurcs good thermal conductivity, 1.e. the cooling of

inge Tho sliding contact 3 is fastencd to the

n the potentionmeter body.

wound on & 1
by the winding 1

paxioun power ai
The ring with

priy and e
potcntiomcter wind
apinile 4 ,placed &

acte

n~ with winding anl sliling cont

Fige 40 R1

ntioneteTe

Fig.4l.Pote

As the epindlec 4 turns,
tact slides nlong +ho top pa
sAniing (the enamel is taken
wit® ~ econstant contact pres“ A

hroe nunbered torminals "3%

34 to tho body.
i the sliding enntoat 18

at the sw@c¢ tinc r

of the sliding con-

the silver contact o Lt

rt of the ring carrying the potont
off the wire on the

gure of 7=10 g

, "5 for soldering into cir-

uccompliahed by nens of
the clearance

Y
tion B0

. ’, ‘-','hiCh

aiuce?’
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L 1 the Arive.
~tween the notontiometer an |
" The angular shift of the sliding contact is limited by two me=
nnicnl stops,placed on the body and on the spindle. The body
C
ig fixed to the frane with scrows.

b) ADJUSTING RESISTORS.

According to their ohnic resistance,2djusting resisters are '.11.;
o1 nto ¢ ' The vo of
viled into three groups - JUS-500, JUS-200, JUS-1000. The veluc
ot arked on the covcre
the ohnic resistance is na . -
The windinz is nade of zn entelled constantan wire wound on
1-cquercl metal (aluminiun ring.) .
Aai OO + 4 [}
The wmpgle of winding is 300 * .
Tllo rins with the winding 1 (Fige 42) is fastened to the holy

with ~ au~rtz ccnente

Firme 42¢ Al justing resistor.

ting wires
bored terminals 2 for soldering the connecting
Three munbero

'mlﬁ)::t ” o:t:xtzooiz.ter the brush 3 18 moved alogg wzzh‘em :il:i’oiﬂ;l:yi! 3
o :imiippl by menlid of = 24 Justite SCI‘C‘;’ : Znin the direction
1“‘1; Al ﬁst;ng scrow 4 is presscd by the epring o towards
) ) 1ody and in 2 +adial diro T onteds
* {tn nxis towards the ;o Y o a1aeh 18 orplotely © et
T pieinn 5,0Wtf;[; n ghouldor into which f£its the above-D

hpatin o serew b

1 N A% ) y : & "
c th B 3 S N
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after a1justnent)s The motion of the sliling contact is 1i7ited by

a nechanical stope

Two dots on the body, mark tho bezinning and the end of the win-
din3j the worn whool carrics a nark, which shows the position of
the brushe

4, SPEED MECHANISM,

Fron the Jopendances, expresscd by tho formulas , it 1s evident
that the value of angle of 1agispropor-;tio-
nal to the pl:\neé own velocity.

The speeld mechanisn serves 10 introluce the planc own veloelity
into the electricnl computing circuits of the lag bridges of the
si-ht. Tho 13z ie jetermined by a change of the resistance of the
5o tentiometer Ryy yi R12 nd B‘ll ,v" R12 yb eee Figell), connected
in thc Ainronal of the las brilges.

The ootontioncters Rll n and Ryy o? type PD-160 ~re transui t-
ting notontioneter with 1 resistmce of 160 Ohms. Thc potentiomcters
1‘12 n? R12 v are transnitting potcntiometers with a reosistance of
4oo Ohmise The intcsity of the current ,passing through coils of ver-
tic2l nd horizontal laog is thus chmged propottional to the plane
own velocl tye

The desisn of the speed nmechnnist is 1llustrated 1n Fiz,43e

The speed rechanisn consists of 2 base 1, to which 2 plate 2
4ith four potontioncters is attached, the case 3 an cable 4,by
~cans of which the nechwmisn 1s connected to tho Junction HoXe
The spiniles of the potentiometers arc fixcd with spur wheels 5
anl 6, Throuzh the centre of the basc 2 spindlc T passes, to which

two spur whoels are fixed, ongaging the potentioneters spur wheels

anl earrying the control 10. ,

Tt> control carries the dial 11 parked with the plane 8 OWn
velocitve The base corries "M jniexs By turning the control 10,
the planc’ s own velocity is set to the indexe Sinultancously with
the control the sliding contacts of the potentiometers revelve by
1.~ns of the geared wheels 8 and 9 jntroducing resistance propor-
tional to the required volocity.

The 'potcntiomters are conmected into the electrical circuits

¥ ¢ Lerizontal 1nd vorticnl 188 bridges by means of leads froo

~-he 4o The coble jg attached to tho bracketeld, £ xed inside

~~h-nisi. Fige 43eeeeeDC 64
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end of the coble carries a seven=pin nale. connector 12
y with the inscription "Wolocity", inserted in the forale
"Yeloeity” on. the. junction boXs.

Xl g 1.3 ; R

The
onnector narked by

nechani sn .
mechanisn is narked "Alr speed kn/h"s The
non-uniforn :from

00 km/h. The scale is
tions are for cvery 50 km/h,fron 700 to

Fig. 44, Sp e @ a

The dial of the speed
speed ranges fron 300 to 9
1300 to 700 kn/h the gradua
900 ¥n/Be for every 10 kn/he
1f the index shows the pY
+o which the potentl
for a velocity of 90
he sane number 88
riptions and markl
he mechanism with the

o be 300 km/h,the
,aust equal 32,6 + *
The plane 19

mne’s own velocity t
oneter PD=400 js set
0 kn/h'. it is 10 ohms.
the sighting hcade

ng aro mode in white
cover taken off

resistance,
0,5 Ohusj
Lonaraved with t
A1l the insc
nppearance of ¢
tol in Fige 44

paint. The
18 illustira-

5 ALTITUDE MECHANISM
g the altitude of £1ight

The altitude mechanisn gerves to jntroduc
cults of the 1ead and

of the plane ir{to ‘the electri
lag bridges.
The introd
resistance of the potentione
in the diagonal of 1ag bridges
$cc of the shunts Ry to Rg of the lecad circul
The Acsign and appearance of the altitude mec

$ted in Fig. 45 and 46 ‘
Figeds = 46 »0ee?

cal computing cir

by the vartation of the

uetion of altitu
(see Fig.ll), connected

ters Byq v RaO " ;
as well a8 by o change of the resistan
y, rheostats ’

hanien 18 111u_stra-

de is perfomed

age 66
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The nechanism consiots of the potentiometer 1 and resistor which
ant the range rhe ostat of the lead circuits The potentioneter 1,
nsisting of two halves, is connected in the dingonal of the ho-
sont~l nd vorticnl lag bridpgese ,

JThe rosistor 2,shubhting the range rheostat,consists of a frame
th th: winding 3 ( 1300 Ohns) and five contact strips 4. Each of
¢ strips cnn be shiftcd during the aijustment of the sight along
¢ winling and it is possible to catablish the required values O

asistancese.
lcriri\:ztmz;ntiteqstrips are connected zo ;:i h::;cet;ors 5,each of
of 2 .
ii‘h Cifr::‘ii:nizlzz:o;‘ez:x:n;ez:ﬁinces for the various altitudes
rcn'lxos 1;011.;3;;3 H Mtitude n Resistance Ohns

1000 1200

2000 g(s)%

4000 2

6500 22
10000

00 Ohne eache
The potentiometer congists of two halves wi:h 56 e
esistor and potcntiometer have sliding contacts A Ty

: £ rotation 8,
a conmon 8 >indle ©
indingy the gliding contacts sit on

| L ’\ l, ()“t’,l'()l to 2 cerY t&in -_1\18 ,thc .i 4

; 'S ¢
snectod in the diagonal of the 1ag bri:'ige‘ cted into the sightini
Tim otentioncter 1 and rosistor 2 are bonm;t jts end the cable
o £ loads from the cabke 1l. &4 1 with the
ircuits by means © tor 12 (sec Fige46) narke e
tor n
to tne female connec
) w 4t is inserted in th o gro-
nseription “Altitude, vor is fixed wi
boxe. Tho €O £ted
ol "Altitude" on the duncfhion slightly ghifte
1‘“>“t°;tt}::ui°hs on 13 (scc Fig.45) ; WhiChT::ns:le ii non-uniforz
: ;n ~djusting the whole sight oquipmente

”n
n! carries an inseription nA) titude k'

l

c
arrics a seven-pin nale conne
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64 JUNCTION BOX,

rves for the eloctrical snter-connoction of all
In oddition it contains adjusting
by means of which the

The junction box se
e units of the sight oquipnents.

sism‘s Rg Rol' Rog‘ Rlo ( see Figell),

oht 1is ad justed in the factorye
£ the Jjunction box, with the cover removed,is

The appearance O
h1ustrated in ™Mpre 470

cover renovede.
nearbolite” terminpal stripd 2 ig fixed,to the t
jvidunl cables,

the leads from the ind
The cables thensclves !

with clips Je Bach

T rig. 47~ Junction box with the

In the body 1 2
minals of which are: attoched
coning from the separate units of the sighte

arc fastencd to the juncti
cnble is fixed at ite end with a female multiple-pin connector the

the
body of which carriee the inscription of the mechanien,with

connector of which it is to be connectede 5
or of cable 4,marked "Sighting—hea
a cablee

the connector of tho sighting hea o

The connector of cable 5 narked "Fheostat"” is connacted to
} ~onnector of the range rheostat cabte. 5
™a connector of cnble 6 ,norked Altitude

-+ pr of the nltitude nechanism cables

v.ie connacted to

The connect

" is connected to the

Sa agn ’
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The connector of cable T,narked "Computor" is connected to the
onnector of the corputing mechanisn c.able..
The connector of cable 8,marked "Button" is connectad to the connec
or of the cnble narked "Button”.
The connector of cable 9, marked "Specd” ie connected to the con~
cotcr of the speed mechanisn cable.
The cable 10 is connected t> the voltnge regulator. The attache~
ont of separate conductors to the terminals of the teminal strip
is perforned according to the wiring diagran (Fige 48),

/ 7 8 10
4 Y, 5 b
RN the junction boxe
diagram of
Fise 48, Wiring '
£ the

Y 1i- ;pan 2 of the junction box is pasted on the side ©
verl ¢ Fijpe 49)e Fige 49e..+p038 70
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1+ should be born: in mind that thenumbeor of the 10 2d "
pust coincilade with the number of the |
terminal with which it is connectecdo.

At the bottom of tho terminal strip the terminols are inter-
connccted in accordance with the wiring Aiagran (see Fig.48). Here
the aljusting resistors are nlso soldored into place.

The n1justing rosistors nro assenbled into a pack and are fixed
in the vottom of the junction box. The pack consists of two insula~
tine plates 3 (sce Fige 49) wound with resistance wire 4, insula-
tin7 layers 5 and A netal plate 6, Ly means of which the whole pack
ia attached to the bodye _ ‘

Th. box is closc? with 2 metal cover 1l,which is attached to it
with two muta Te Two Lrackets with holes are screwed to thc botton
Al the hoXe Thesc brackets serve to fasten the junction box tc the
71 ne e

7. _VOLTAGE REGULATOR

The carbon voltaze regulator of the type RWU is intendcd to
~-intnin the d=¢ voltape feeding the sight within 22+ 0,5V, fo
inyut voltage fluctuations of 2TV £ 10% and for changes of 1021
~f 0,5 to 1,9 Ae

The voltage 1is 11lustratel in Fige 50 and 51.
sn of the regulater is based on the principle of a
resistance of 2 carbon colunn according to the pres=

The operati
chance in the
qurc applied to the plated forming the columie For snmall pregsures
the recistance is 1arge while for large pressure it drops.

The acnnitive clenent which responds to the fluctuations of out-
sut voltage,is An electromagnct to the winding of which the output
The nasnitude of the output voltage can be

mltge ie connectede
.51.52).,connocted in series

aliusted by an ndjusting resistor (¥Fig
ith the oicctromagnet windinge The adjustment ig carried out by 2
screw 1, brought out at the fronte Inside the winding 2 (Fig.52) of
the olectromagnet o yoke 3 38 placeds The pressure on the carbon col
which consists of single disce T, depends on the voarying yalue of the
\ttpactive force of the yoke of the clectromagnet and the counter-
ctins spring 4.

fho rerulator is provided with tempe

4 1-~1 resistor 2 (Fire

raturc coup ensatione

65,66,67) ’ connectel in the regulator
Fig.BO,Bl,SZ,....p@ge 72,73,
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circuit,ncts as a bleodor whon disconnecting the computing circuits
of the sighte

The input and output lcads are connected to the terminals,placed
on the opposite sidc to tho adjusting screw abd munberod fron wyn
to "4"e The input voltnge is connccted to the terminals "1” and "3",
the output voltage is taken from the torminale "3" and nan,

The voltnze regulator is nd justed 'in 1 horizontal plane,with its
1()1’1‘?1‘\',\1:111'1{11 axis perpendicular to thoe longitudiwml axis of the
>lane so that froe nccess to the ad justing screw 1is ensurcde

5. WIRING DIACRAM OF THE SIGHT.

Ti:.5% 111lustrates the wiring diagran of the sight. The al
and 1agh=lines encloso the soparate umits of the sight: sighting
nhetl, TNSC rheostat, conputing mechmnisn, speed nechanisn,altitud
~acharism, junction box,voliage Tre ~ulatore Jables are shown by stron
¢ conncctors by circle bearing the snm3
wearbolite" plate

ways:from above,

unbroken lines, male and fenal
nurhers as the contacts of these connoctors. The

slate of the junction box is rcprosen‘c-ed in two

1.0, 20 secn after renoving the covers and from belowyleCe turned

throush 10°, with all the wiring between the terminalse
The leads arc narked in the sape way Q8 in thc nain din~ran
r 2 the ncative

(sce Figell)eNunber 1 narks the positive 1cad,nunbe
leads

Lot us consider the following exarples

On the mnin dingran the nunber 2 narks all conductors,
the he~ting clements of the optienl gysten, to the 1aap ,motor and

1eading to

lead coilse /

Conductors, connecting negative voltage t° the quoted assenblys
h the sane mnber 2e

are narked on the wiring diagran wit On theo
wirinz diogran in the sighting hoad the conductor connecting the
and 03 49 marked with the nunber 52 and on

hoater resistances O,
parks the conductor connecting

the anin Aiagran the 87ke nunber

the resistances 02 and 030
The smae numbers of the conductors are oleo narked on the ter=
inal strip in the Junction pox on the wiringd alogromj and in the
X 1tself the nunbeors are parked on the carbolite plate.
°n the i ygran of the sighting nead both the left ond right
"n~} stripso, placed on the front cover norked with thick hori-
Fire5%ees P0G 5
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zontal lines,are munberod fron 1 to 6.

The wholc wiring diagran ig carried out with a view to repre-
gent NS closely ns possiblo the actunl character of the a/ight.

In the Junction box dingran all adjusting rosistors and shunts
.pe ninrkel- Tho resistance of thoso resisthrs is sot during the

11 justrient of the sishte

V. OPERATION OF THE SIGHT

T. LOCATING &ND MOUNTING OF THE UNITS OF THE EQUIPMENT
INSIDE THZ PLANE

“hen nounting thoe sight in the plane it is necessary to renenber
that ~Tter the sizht is ndjusted,the sighting head,conputing ne=
v oo4om, nltitule anl speed mechanisn and the junction box are an
interral whole -nid are therefore nubered with the some nunbers

Tha sone nuiber 53 marked on the packiny case and written down in

the certificate of thc sishte

is alrcady stated, the sipghting head ig orbduced in the factory

~mendet therefore,if not

#ixel the ranie rhecstat nnl it is not recor™
heostat fron the

jnevitibly necessSary, to separate the range r

sizhting heade
The assembly diagrad of the sight 1is i11istrated in Fige. 54 It
shows the mechanicnl and electrical conmec tion of the inlividual
unite of the aighte
The set of the sight is nounte” in the gun turrot
cmote control with focd=backe
nf the installation is the control pancl ,which
ontrol of the notion of the gun,for gynchro=
nizin~s the notion of the gun with that of the sighting head,for in-
tro:‘.u&:ing the rangets jeck angles and anrles of clevation of the gun
ty the computlng ..cchanisn of the sight and for the control of firee.
The sighting hch,control levers and transmi tting potentiometers
~re nounted on the control panel. The sighting heal nust bo adjueffed
in such a manner that when in a rzomal position, it should be not

ore than 250 fron the gumner 8 eyce ot 3 Luto to
0 t side of the sighting head bracket is 2 P
n the righ i

shickr the computing nechanisn 18 acrewed with boltis.
M. \rt for introducing the deck angles of the gun to the computing

1L-X 6,forni

the rear turrct T
The main part
seyves for the rerote €
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e of the gizht.
¢ of the reduction ?

5 senb a1
Fige 24s Assenbly

Aing (TOOVe ) o
_ s to the correspim-iilis Aucing the MM
~sehenisn must Tit in & while to the shaft for introls the feed-
o shaft on the tarre £ixcd which nmeshes with
- gector 18 &k henisa ©

af ~1lavation 2 toothed . r outing oo

. ‘hen ingtnlling 1 s-eetive
wick sector F e tarze? firat have to be set to their res.
N the

1ished by
e e jtioning of the shnfts is accorp
ro pOS 3
z¢eo positions (2eT0 i
coincitence of the narkse

3 c¢Oo
A 1g,cntches and
A11 controls, e, the 52

be accessiblee The Aial

ust
anectors 2 to the 411uninating bulb

proach
ve well vi

of bages must be punay e joixmd

which serves for intro-

spring 10nled pin

. ns 2
fre'cf;me 1ower part of tho ppackat contd

ry 1 steel enble to the

o the 817 t
jucinz the r~nge in ¢ Theostate at arive}
1 whi t is coupled t the rond cove of the rheoeta®

r which 1 wley fite jnto the gr turned in such 2 Way
The pin on e PE T ire trun should DO L e the index
i 9 instilling the sig e dial should stand oppP
"2" on thc rm '

‘m- i are

N )
“;' £+ si’c of the sighting he
W 15 SR .

4
4

a bracket there 1
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por lotting through the cable of the ronge rheostat. The bracke:t
is fixed in 2 threaded bush,permitting the bracket during shooting
teat to be i justed relative to the sighting head through 4 - 5o

in ~ny 1irection. ‘
The left control lcver on the pancl has 2 pulley with 0 atecl
c~12. The chle is oncloaed in a bowlen casing and connects the

1sver with the pulley of the sizhting head bracket.

4g the lever is revolvad the catle nctuntes th. rmse rheostt Ve

anl thus the ranjge is introlucel into the sight.

75 the left of the punner there is o pancl on which the altituic

2 The junction Lox and the voltaze
+opr ~re fixeld to the s»ic sidc. As shown in the 1i rm,cntles
s of the sisht; fron

t to the Jjunction box froa 21l unit

+ne junctisn box 1 cable mes to the & - ing hutton,nourted in the

T riechMisn “re nountede

e o
A

1.7t dover of the control panele
rol measurcient of the strrilized voltage 22

Tho socket for cont
w3 api "4" of the volt e

= €,75 Vis connected to the terninads
PRIk S AR tel A

2. JENERAL OPERATING I1STRUCTIONS
octive use of thc 7gune Thercefore it i8S
aquipnent of the plane ani nust be su
ntion by the toehnical staff nl

s airht ensurcs 0 eff
~=on gt tho most essentinl

|
ject to incessnt care anl atte

i CTOWe
n oind that the

oeratinz the si~ht must ber 1
~ccurate and very
pic ne¢ han
the operwting; ins

sensi tive
i s m 4 which requi-
tructions and cnre-

Jorsons OD
si~ht is an
electro.’,yrosco
res very strict ohservation of

M1 treatent
: t fixed in the slane 0 the turret md

43 A rale the sight is ko?
13t he protected with 2 cover wiasturc and the sulle
The nrrestin-s lever muet be in the
1+ s gwitch “Pritsel” (sight) Dust bo

“he 3izht when renoved fron the plane (t o3)
© A1) —ust be kept in the packing case whore it is fosten he'
s _ahaarbins platess This alsa concerns a1l units of t

+nn whole equipmont

fron dust,r
"Nepod" (arrest) position

awitched offe
o he transported or re-

is renoved e

oo
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:1)The lcvice opcrates correcily only with direct curront
and an input voltage of 27 V + 10%,which must be
cbsured. :

2)The cable conncctors mast he connocted according to the
inaeriptions placed on theum (male connector ("Sighting=
head")with the female connector "Sighting-hexd",connec-
tor "Rheostat" with the connector "Rhcostat" etce )
3)It is necessiry to carry out in tire and at regular
intervals a) inspections,checks and ad justments §
b) entrics into the cartificatey

4)It is categorically forbidden |
the sipght without having previously re~l

NOTE

a) to operato
the technicnl description §

1) to install nd use the junction boX,
altitude 2nd spee siechanisn and cotpu
narked with differcnt nuaherse

14 further be born in nind:

sighting head
tins nechnisn

The following facts shou
switchingeg to
3witchingig the toggle
n towcd,tkin3 off and
the sirht,the 1ever of the

"Nepod" (1owered)e ift
A,the tosle switch "Sigh n 3q switched

If the use of the sight 31g anti~

to be switched on at least
o do 80

"Ncpr.sf‘.“ and

awitch ngi7ht

L)

1anding or durinZ the flight
arresting rnechanisn on
he use of the sight

On the basc,whe
when not operating
tha sisht must be sct to

ir the ir is not anticipate
the aire.

h nSight" has
£ the girht

»#f Loth on round and in
sin~tel, the togsle switc
1 ~inutes before the use O
irwlintely after take=-0ff e

This time i3 nceessary to heat up the voltage regulatoroas well
~ constant torperature in the gight (about 50 c), re-

(it is possible t

5ty obtain
suirel for its proper oporntione
d.Switebing to “Gyro“.
It is possible to gwitch the gight %o uGyro" ymnediatelly before
nllowing 2=3 seconds for nealning down
he arrosting

the use nf the nobilegrid, Py
the mri1", In order to gwitch on the sight,the 1over
"Gyro" (raised)e

n the air. ) .
it is reconmonded to carry out successls

~=-rigm i3 sot to
er tion of the sight 1

. v.or .tinz the aicht

vy oina oporntionm
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1) When entering 2 zone of possible encouter with the ene;:uz
1) switch on the sight

b) set the control 3 of tho speed vechanism (Fiz.51) to the

plane s own velocity.

¢) Sct the control 9 in ‘t‘;he altitude mochanism (Fige32) to the

nltitude of the plane s flight. -

when loinz this,the gyroscope must be arrested (the lever of the
~rrosting mechanisnm must point to tho inscription "Nepod®,

2).0n sighting the tsrget :

a) aijust target's dimensions on the dial of bases on the sigh~

ting head (according to the type of plane);

1) rendjust the spced mechmnisn with greater precission to the

plane's own vclocityj

¢) realjust the altitude nechanion with greater precission to

the 2ltitude of flightj

1) frce the gyroscopc (set the lever of the arresting mechanisn

sbposite the inseription "Gyro").

I orlor to cnhance the deternmination of the position of the lever
inosition "Gyro" the side of the arrcsting lever turned towards the
winer is painted white.

7).3ezin to follow the target by noving the sight. Try to nake
the contre point of the grid coincide with the target and at the sane
ti~a frome the tsrget with the range~-finder circle. The latter ope-
rtion is performed by turning the rnge controle

4),Turn the turret smoothly while following the target so as to
‘revent the centre point coming off the target.

5).Continuously rock the range control while following the tar-
ine of the target froped within the range~finder

7et 1nd kcep the outl
ends of little rhonbs) .

circle (1i.0. the ring forncd by the inner
When At least 1 second has clepsed fron the beginning of the
corract following up of the target (which is fraped with a range-findo®

circle open firc,while continuing to follew the targete
REMEGER | Correct sighting can be attained only if thesize of

the tsrget is correctly establighed and if the target

jg francd by the range-findefr circle.
NOT & : Daring an air-fight it nay happen that at large angular’
s of *he turret,when throwing over tho gun,the gyroscope strongly
+i,tag and the iname of the range-finder circle nay get outeide

Teets
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sno field of vision. Such a sudden disappearance of the grid can

1 soriertite the gunners In onder to prevent this,it is recom:ended

t> oress the Aaapinz button placed on the distance lever during sud-
son turns of the sighte Thus the naxiun current will pass through tre
por.re coil anl the gyroscope, as well as the inage of the ranze finder
circls,will jeviate froo the axis of the gun only insignificantly.

4e soon s the target is again sighted the dwping hutton is releasec?
=7 the sudlen turn interrupted.

5, Durin~ air-fishts nt close quarters (under 130 n2) it is re-
caonied to use the stationary grid,for this it is necessary to
~iteh thc lever of the arresting —echniss position "Nepod"s Thus
s ione of the orid «i11 becone stationary. In this case thc sunne:-
~ust eisht 29 with A usu~l collinntor sizht ant use a iashed constan™
i+ at:op circle 'nd the contre nointe

“hy Aaghel ceonstasnt liamoter circle nust also be used in case
37 ailure of the ~uto-atic ejuipment of the sighte.

3-~21% the opticl systen or electrical illuiination fail,the gunner
“w-t 13- the mx.chanic-l si~ht,bringing 4t into the workin; position

- “opressin~t the chtehe
i, “hen the ~ir-fight is

RN
C . RS

enled,arrest the gyroscope and switch

a3 ~ht
-.)A-IJAA ve

%, INSPZCTION BEPORE_AND AFTER THE FLIGHT

) Inzpection varore the flight.
"man areparins the f1irht, before gtartins the enzine,an jnspec~-
tisn shoull he carried oute
During external

R+l it is necessary W + 3
1) the lens, serd-transparent nirror and filter are not covere

ith ust,impurity or grease (when sleaning the s~i? opticd detnils,
~op-r care shoull be observes,so 1g to avoid 4mnging thea) \
") the sem-transparent mirror .nd filter are reliobly fastene

n' “r not loose j
2) the “ilter is by med
r+¢? ints or renoved fron the
- i1vx-inatior control (se
.+~ tha other without excaossive strain an

.- -nv position j

1nspection and lirect exai-

nike sure whether:

ns of the lever 17 (see Fige30) ea8ily

f£ield of vislonj
o Fige 19) revolves easily frou
1 that it is re-
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) when revolvins the protective cushion 14 (see Figel9) the
33~1 of htases 15 is casilv shifted with respect to the index over
: e whole range (fron 7 to 45 n) and is reliably ad justed in any

sl tion
) the cover of thc 1wip cise 16 (sec
A clesel bty the cateh

Fig.19) is easily opened

~) the mechaicnl visw-finder 6 ( sce Fiz,19) is in order and is
p1i°%ly cet to the upripght position %

n) silicpgel,visible +through the glass of the observing window of
47 1i ‘t="lue colour 3

iYrge © ntrol mnd stoel are corrcctly ~3ijusted. Vhen turning
tne lever towards oncsclf the range 117l drun stops in 2 positiorn
caprosponiini to less th~n 130 0, anl the drive And the belt-pullew
-y, an naditionnl 140, approxiaatelly (Aurin’ the hases shoul” be
~aietyle in the ronze fror 14 to 22 m)j

j) the ranZc control revoives 0'1Sily,smoot‘nly,without jorlk,frrm
“n. atep (Mstonce less th-n 180 ~) to 800 r. During this the bases
siauit be 2ijustable in ths rmze fron 14 to 22 e

“vwenpn checlkini the correct functio-
~irn =z of the s ight nroceed 18 followse @

2} switeh on the torr ol ~ritches ¥Accunulrtor” an1 "Sight"

+} sot the ~rrestins lover into the position "Gyro". Within 2-
5 .eopd the lstinely vieible range-finder circle nust nppear in
the ficl? of vistone The tie fron the noment of switching on to
the neent of obtainina 3istinct inage of the srid depends on the
“iinst. 1 range "Nt will be smnllest when Adcpressing the Aanping
Tanton
¢) nake surc bY turning the j1lunination control that the illu-
“yntion of the grid changese
2 —nye sure by revolving the range contro
“irish thc listance) that the rhonbs diverge j by revolving the
t'n7e control 2wWxy fron onesclf nnke sure that the rhonbs converyce
T4- _y+ion of the rhombs qust be smooth without shocks and Jjerksj

) -nke sure bY awi tching the arresting lever 0 "Nepod" that the
=i . yigible in the £1212 of vision and the notor Aoes not work.

ted seferal timese. The position of the

uracy of arrcsting

1 towards oneself (di-

~ ~tin- shoull be repetd

v rircle st not chwm’e perceptibly (ncc
7 e is Lete “.pproxinwtally 2 ai~ncters of the centre poir’

A
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¢) switch off the toggle switches "Sight" and "Accurulator”e.

Ghoui? the slightest doubts arisc about the proper functioning
of the sight,it is neccssary to turn j-nediately to the respective
5p;giﬂ.lis’: af thc cquipment dervice.

v) _Ipspection after tha f1ight

ifter the flisht inspaction should be carried out,which is

~paloTous to that c~rric? out before the flighte In adiition to this:

) switch on the to3~le switches "Accumlator” and "Sight"

) ofter 15 ninutes have elapsed (heatingz-up tine of regulator)
2r e the leal hy switching the sight fron the position "Gyro" to the
anziticon "epoit,then switch tack te the original position "Gyro" .
ﬁ:r1n~7 ~+ thz nortatle veltetor with the scale 0-30 V to the socket,
e 3ntod with the cutout toroinals (v3% and "4") of the voltase rezula
tor, Tho catpat vsltne nust be 22+ 0,75 V 3

A\ i tho cutpat voltni® 1s less than 20,4 V or nore than 23,6 V
tho volhage rerilator his to 22 replaced j§

v 3¢ +hz output voltaze is within the nargin of 20,4 - 23,6 V,
. iust the r>mulator to a voltage of 22 V 3§

y serform the ad justoent LY acns of the ~1justing screw 1
(Fi. 30, 52) %
£y 12 o ~utput voyltnze is less +han 22 V, it is necessary to tu
svs 4l justin - oserew 1 by 122nS of a screw=driver ir a clock-wise

ion simultaneously noting the voltage on the portatle voltaetery

~) if the output ¢altzc is more than 22 V, turn the.ﬂiJ\lStinC.
ea 1 vy m2ans of 0 gerew-lriver in a counter clock-wise 4irectlion
«i-yltanzously noting the 4oltage of the portable voltmeter i

1
T2 T E: 1)t is categorically forbidden to wwitch on the resulator
without 7 :L.,-;i.
2)Ceck the nccuracy of the carbon regul~tor before e\‘r:ry
“lizht with the sight awitched one Wher. £lying without ;h'i :i;;:rio“
21n3 ccuracy of the carbon repgulator p2° Tie
hains switched on checl; 1;2 alme'syﬂight.
anlly every 25 hours o pl-
3)It 1s_gorbidden . to Aisnantle the carbon ragulater for
tre —arpose °f changing the oposition of the nljusting screws of the
 epasaemeti amd the carton colunne .
o —»Fr_rv'ztions and 1cfects in the opperation of the sigh_t;is; .
©.win- the flight ~n1 inspection st e repostet {4 0dintel
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e sight.
¥ e toctt;esai;riznc::im’::tbic;;ﬁftzhe n:l‘:mfntic electro-
1t ?S itiztiip"deﬂce of tho angles of devintion of the gyrosconse
mgﬂenihack is ;arried out as follows 3
?;e set the arresting lever to “"Gyro" }
5) get the base R to 15 =20 0,
o i ’ ='\iooinm: horizontal direction with an angular
~Turn thc sightig‘s(hzc; chec;! the wenr of the clectronagnetic 1ird-
o e D::Z trils““;t stop "t the naxizun “nile ﬂ“dr::iznnzz tha
ti'm ‘t;\"’;cj‘z'm‘ the field of visinn on the intrunente Vib
1{gpne’ o

‘iiom
.+ 14 nerritted 2t the oxtrome posi tion.
-ril 15 Y

4. Contents of ZIF.

II 'Y 5 ; t, H I3 ( 8 tS tt\e v 1v ing-
’/' \ t e ° « o @ « ® e o 8 o o+ ® « o * 1 :)iQCO
DT gel 1 (] . . .
1\.1. 1in tion u\.lll.. s 2 IS OT 25 J ) 12‘1 o o o ¢ * . ~
1l . . t yiee S

R
.~ i-transprent rirror 3 e o 0t . e e e s 1
Lomp filter 4 e sec Tt
~-pnel nopkin 5 20 X 200 =3 = e e e 1 i
Slicmsel 6 (50 3 e e et T ., e e 1 piece
patceting cover T e ,. ;f. t;1e ipjer e ettt " 1
‘c‘cm:'r:—:’.river g for trdns O 1
o 1

>

r~ i 'C 391. e ¢ o * e v
t+-c1 @ for exchngin? Sl,ll > P "
serew- river ShECFEE T i "

1 P . o o *
s Anner 12 9 X 1 e o o ¢ ° o o
} the Iyr:scop _  the £actorye
wire - tool 13 f’ﬂ'kel i » wocden case’seole?mlnspare ete 112
- 3 nc " e .
Tha set ZIP 1Stp to 18 pasted on the cnveT e

~ G

. 1list of the conte

5 10“.
5 v AT o) 24 2 WO g Oper'l
)‘l (] inteﬂ()el' o " . u!‘l]l t

N
¥
tho 8igte
Fire 550 ZIF of
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S.WW
Roplacing the spring belt

=5 replace the spring bolt :
) rerove the front cover of the
\araph myaintenance Jobs"y
n) rencve excessive grease
o) fit the belt to the bel
ator in such 2 way that
un snaothly over the pulleay,

sight,as described in the

fron the belt j
t-pulley of the universal joint

the cone,which is at the jJoint
i.0. ns shown in F1g56 §
&1‘9!.:1-.10‘1;

W&?’ pring o

Biverdal
Joint pulley

and
(1lock)

2

1Ir

¥otor puliley

helt Arive.

alect the position of the pelt 1k
cirror up top and through the
mrror in such

Tige 56.-Di.agraﬁ of the spring

ance with the above 8

r with the novable
the belt on the nount of the

nd it %

1Y in nceord
2lnce the front cove
hle in the franme place
- way that it will £it behi

2) writh the hook of the w Te=tool g€ e
. rel~y bracket ,pull it up and fit into e g 3
"yit very sqrefully %o prevent it fron stra . 0:1 che gyroscope

o . .ke sure that the belt 1ies in its groo

fron below

+ hold of the belt
Fit the

tor pulleaye

transparent nir

- ;_.—u_xlley. i
-1 ~eing the 8 e B 7
-7 the p11terlT . songet 0
- or 40 no 14
Sooainc e scr_ﬁ.-trqnsparrent nirr
L. -'.._"-', . , ;

; |
‘ EEY - N "
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41ac2 the rubber inserts 0,5 1@ thick undler the clamping strip nd the
;prmg washers under the heads of the screws. The screws are screve’
tiznt tut not overtighte

“Sefore tightening the screws,pay attention to the fact that the
1 pins strip does not rest with its tent part fron above az2inst
the scmi-trﬁnsparmt airror but that 1t should rest with the whole
qurface T jts projections.

amon raplnrcing the filter do not forget to insert 1 0 thick
bt er smshers in the corresponiing hollow unier the filter anl 0,49
- pu CeT woshers Letwecn the filtcr nd the net~l washerse

e way of rcplacins the bulb nen" not te explnine te

AS :‘:x: ::fainten?.nce,nttention -ust be pait te the following points:

~) ~intenonce ~f cpticnal et2ilse

~¢ sartnc2 of the lens, ilter an? gerd -tr nsparent airror tust
‘“" "o kept clemne FTor reooving agst an? hoirs fron their sur-
* *he flimnel npkdn 5 (see Fiz.55) is usels I-purity an? Cre3”
s :'."rt vz reanv.? with cstton—woal,sc-:ke‘. in pure spirit,vmere—
'1-“’* ive mlnes surfaces -5t to wipel with 2 clen napkiffo e
L* P ;or‘f-i“.’len £5> toch the surfaces of the opticnl ;etai‘l,:.z m;
the rﬁ.znis. A cover T 18 use? 1o prctect the sizht fiom dust,:oj’;n
v 1ne sur (ece Fw‘_:;.ss),to ve removel only 3durin3 £1ight an-
¢hoexing the sighte

v} Raplaccment of silic'xgenl. atn poriod of time,sincazel

if+er having been in use xor: 1 cpr‘:a m:,st o replaced.'mis o ta
ic ns 1oncer able 10 ahsort moisture 2N Tacagel S oh chnzes
rmeomizel by n chon’® ip the colour of the 8 3

e rer onmeniel
uI rier ti replace the silicazel Dore casily,it is rec
n ra I

e 18)
st of all to toke off the ariver 4 £ro= the 5182; (t: ::i;xer
tyestter with the attachel filter by “‘qscri:i:gsi::xtim head bodye

i - nholding it to thE Uhe © .
cemew=2river 8 the 2 screws,® > the 8i3
hic onatles us 0 take Off the apier without reooving g~

) oenat

tin - hesle
=-~1 ca the si
| ; ans
- .+ A+h the 7lnes has been unscrewel by D€

1icagel through the ohserving hole,froo which the

e ! pg b S Y. t“l(; t' y € aY m‘ﬁ!‘ts ae )m‘ 1‘8 b by a ar ub on
@ r - p 1 ?
.

that 211 the siliccel hae becn repl tC e
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s moisture -absorbing ability of silicngel can be restorede ior
. —;urpose gprad it in 2 thin layer on a netal plate and bake 1

e n at a temperature of 180° ¢ for three hourse

e ° 1.the time of baking
If the tenperature of 180  cannot bte attalneld, o e e
t he oxtenien= Ovens with terperatvre of less than 100~ ca

—us = -

I+ silicasel is iried,it regains its blue colour. .
D,_r,;qute;l silic~ el should be hanlled with care and not (:ﬂ
I;i .ninc“ sulverized silicazel does not absorb moisture 2
pr NS . 2 i ] ’ . ight’
4. -th the filter anl the s et g wi
i ipvingy the silicnzel should be ehiftel using 2 sicve
rror rYANRG S "2
im - 57 0,1x0,1 T ; i .
e Y h ' 15 ro kept in o hermetienlly sealed contalner
i 71 shoull te Xe

G OUT MaT? JOB
5 INTRUCTIONS FOR CARRYLNG OUT MATNTENANCE JOBS

< cn KN . 209 13 T cess lIy (o] onse

oL ,1 e
T ‘n T ‘( ” ‘d .th .th,\ a3 -t t NS Ve
i et Su SS1« ACVuI 1C 2na € \lt-:) = ¢
) . rlb \) phey \ ) |
| | ‘ } V t O“ th 3 YSCODC L'Ull'\\,I Sal JOlIlt phateichs
IR O 3 C )VI B

- o Of BaRe Ot] 15 X )l 1N ] t.le (nCY til t in tk)e
J B i B3
LON nec: 8o 1 U . -4

Al
ure M.
; of tepernt
£ tie 428 wzll S CWins to the thion 1 ﬁtal) tho
¢ e 8 i aak vorT O ke
o : 1~tion of hard sarticles (23t ;\Izl - tniek). Thickenin
bpe oczcumad” - Sha racone 194 >
e § Oﬁertluo ich
. . wan q1ters its Pro: . . criction, Whic
lulrizont aviol the lubricont 1e~1s to incre 1sed frlc: ,,111 i
DU IS RV nc % 4 e 1eald v i
=1 trvins out of cy of the si;ht (nnzles of
~ the accur?

1n turn lowers

f the
erenss . o3 up wear O
. spvine out of the ubricant spee
In ~13ition, ATyilc ~

e ivOtse . Ary to prepares
ez - Dlcee ‘lejmy ")ut the given job,it is neigis Iw'};th leads §
IT) - timflla}:or‘with a voltagze of 2T V2 ’

1) »n Aacc

2 . 0 l, M |, v‘,() () (o) a ‘,l .}ard m62—42 ]
) B t ..le Ci 194 1

- ;:’x r a. ind - f
L
) t“o yire .0013 (034 tlle 4 OSCO [t fI ()48 ttl( illiivl {ua Z I [»)

the sight)}
~elit) 3
3} nitrolacaver (or enx 3 rl2r ¢
3 nl' - opforned in the following © Coap COVET (FigeoT)
e e hting hend properly o the inr, Put tho sCTOWS
L 3:~nd the S;G . opews take off the cnsinde
~ceew gracreving & 8

7 R SRR R
ine F1-.57 - 5L eeves
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») Stend the head with the side cover up and after unscrewing the
screws take off the side cover. Put the screws into the casing.Re-
ove the rubber tube 3 (Fig.58) from the end of the- coil.

7) Stand the head again on the back cover and unscrew the remai-
ning 2 centre screws which. join the front cover to the body. Place
the crresting lever precisely into the centre position and maintal-
ninz it in thet position with one hand,carefully separate with the
cront cover fron the body. Remeber that the front cover may be dowel
sinned with two dowel pins and that it will therefore be hard to
remiOVCe

4, Depress the notor contacts with the spring ring of the gyrosco-
sc wire tool to orevent the arresting frome fron hinderinge

5) T-ke the front cover with your left hang by the notor,with
the syroscope mmrror turned away from yoursclf. Hold it sonewhat
saymwari the larger side of the cover being placed horizontally.
vith the ring-finder of your left hand ti1t the gyroscope pirror
sli~htlye Turn the motor belt-pulley so as to be able to see through
ane of the two openings in the gyroscope body the place where the
£ the short axis of the cross-piece sits in 4ts beariage "
ond wire tool into the lubricant Avtol
£ oil insert the end of the hook into
and the bearinZe
between the conical pivot of
»e sure that it contnins the

2~nic~l pivot o
Dip the tent end of the sec
wen ani pickiny up 2 2rop ©
the space between the conical pivot

Examine with attention the space
the cross-piece 2nd the bearing and oa
lu ricnte

6) Turn the notor belt-pullcy through 180° and tilt up the oppo-
se? end of the univers al joint. Lubricate the other enl of the
cross-picce in the space between the conical pivot and the bearing.

7) Turn the belt-pulley through 90°. Insert the hook, which has
been previously jipped into Avtol 6" into 2 anall (millimeter
size?) hole in the gyroscope body (the aluminium part, onto which
the mount of the gyroscope mirror 1s screwed (Fig.61 and 62).

8) Turn the belt~-pulley through 1eo° and repeat the procedures
9) Lubricate the four pivots as bt (Fige63) twice as described

unier 5,6, 7 md 8.
15) Switch on the gyroscope notor and
the aceunulator to pin No 10 and the po

“ymne ot or narked "Sighting Hoad" ( the motor ¢
Fige. 59"& ssece -p?.ge 90
Fig. 61"62 eecace 91

commect the negative pole of
sl tive pole to pin No 9 of the
ontact must be closel)e
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let the gyroscope rotate for several minutes to permit the oil to be

fece” urle? the 2ction of the sentrifugal force into the benrides

!

TR T
s .
g CHD T

v | leve 1’.the centre
~1' Toko the r. ) o ’
- z cts and xeening the arpesting o
fp.- the =ZOt°r ~onta 5 roent cover
5 . exat
--zivdon
irt: *he -°<
sre glot
neyar 13 to D slaczi 1own on by
-5+ not he noved or touch the ’ >
m~~ya sf the DO3Y must not be danage
l 'Ia.:'r the arresting 1ever into the ;o'ork’
+ the arresting -p chani s
e over the rubbder tube
: aws with
Srew on the siie cover (secling the scr
arocelitls soto the e By of o
of the free gyroscope.If it 1oes
ire ot
. If the repes
- - saconis,repeat e 1uh1::=1tion .
- vo1-,thz sizht has to
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13) The sight has to be repaired if,when tested on the testing |
tand it 18 fouhd that the angles of lead are not within the tole-

The becessity of the Job roforred to is axplainod by the fact that
the opertion of the motor inevitably rec sults in the formation of a
.wbon filn on the collecctor and on the brushes,as well a8 the pro-
n of brush lust Aue to the abrasion of the brushes.

contact of the brush surfaces and the collector 18 not ideal

arking takes place,causing the formation of the
ating qualities of

iNnceC e

etin

The
‘' that is why 8P
carhon filme This filn is jotrinental to the oper

t on the other hand can forn "bridges" and is

thy nntore The btrush dus
e 0F the chuses of 3 lowering of the insulation resistance and even
h the bearings And nay

3¢ short-circuitse Apart fron th{'s,it c~n reac
grroon the i\mcti.nning of thesce.

In “rlor to cQrry sut the given Job,
1) an ~ccumulator h-~ving 2 voltage ©
ressed air (with a pres

it is necessry to prepare:

£ 27V 4+ 10%with leads 3}

) . contniner of comp gurc of 2-4 ntn.) wit
~ hose j ,

%) N screw-1river 6x 0,8 ni spanner 9x11 fron the sizht 8 ZIP %

4) fine emery DR2er M-14 or M-20 with 2 prain of 600-500,0thcrwise |
onirit Aanl Y clewn cloth 3

5) nitrolaquer oT enclite.

The job should ™e serfornel in the followinZ order ¢

1) st-nl the sighting hend exactly on the rear cover §

2) un-screw the four gerews nnd toke off the casing gronm the front
cover of the sightinz head (sce Fize 57).Put screwes and epring

washers into the casing @

union nut of

the coil with & spanner.Renove the coilj

that tighten the nmotor cnsing (scrows
) apd take off the causing (Fige64).

3) un-screw the
4) un-screw the four screws

~re scaled with black cnamel

the c~8inse

Put the scrcws into
for this purpoae the negative

oole fron thoe n.No 10 onl the positive pin to
Ny 9 of the connector o Mtéb the lever
-r th. sightin3 hend fron
-y the carbon f£ilm nec

v frent and ghiell

"Ncpodll to llm "‘
atly fron the collector through the

1 (8sac Fig.66) by peans of NATTOW
Fige. 64=650es oo P25C 94
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.irip of fine cmery Daper,folded several times j
' 7) switch off notor j
1 ) un-screw the serew 2 (Fig.65) fastening the cover of the brush-
polder 3.Take off the cover
1 o) oark the brush-holder 4 wnd tho sleeve 5 (Fige 66) with the
ol of the serew iriver so that during reassenbly the brush ean be
replaced in tha originnl position @
10) cnutiously take out the rrush-holder with the btrush §
11) 4o the sane with the other brush-holder -nd brush §
12) ticw ocut the enzine with comprcesed air throush the sleeve:
the brush~holders and the window in the frént end shield § ;
1%) exanine the brushes. Remove the carbon £1in eoutiously by r_b

ey

O e

«f fine emery paper or crlinary clean paper }

14) reassenble in reverse orler. DBe capeful to replace the trushe

pective Dlaces and in the original position.

4 into their res

Fize 66.

aotor casing it ja reconmenied to switch on
workg. The sceraw3 of the motor must
or cnamelite. After having finished

Before closing the
4 the = tor and meke sure that it
2. conleq with nitrolaquer,enanel

A svitch the arresting lever 10 "Nepol"s o er v
TARNING s It is catezorically forbidden to use ceI® izb‘msaims

a rrain of lessthan 500, 23 it results in scratcpes an:.' ey

J collector and dauping the notore Y

ve tha carbon £11n from the

15th,sccked in goirit end faato-

heing oroduced on the
is not at hend,it is possivle to remo

- 1octar bmushes Ly mesna of clazn ¢

p:i ta 2 gmall plece of woode
Tv tvic cnse 1o not switch on t A
L ~oatiruzly texing hold of the reglater
s oooALLL A =

ha notor tut rotate the colleeter
Fig. 65)0
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The method and practice of usinz the sizht are dealt with in
goocinl jnstructions and directions.

only sone funiamental positions are oxplained below which rust be
s~pn in mind when using tho sight and wh ch follow fron its construc-

tiornl peculiarities.

a) Position of the gunner s ®ye
ince of the gunner ‘s eye-pupil froo thc scrd transparent
axis must not be more tham 250 mm. Tf this
1y-tance 1is jnereased to over 250 am, the in1:e begins to fads out
riel1 >f vision. %hen produciny an angle of lead (e.geupworis)
the oppositc position (1.2.30wmwaris,
approach the sizht so 18
n practice. The conli-

Tho dist
~ipror 7lonz its opticnl

af the
thc —urner -ust aove his heal into

ig inconvenient in practice,or

which
convenient 1

520 the whole +rid.which is nore
sf the 3rii's visibility are shown in Fige 7.

tions
\ '\’\\ 250 -— -
LY T -7

odefletor ™

o .
Tiz. 67. Movemcuu ud v graa and position of the gumner 8 eye

seni-transparent mrror.
vytained when forning
ron 211 points
ble to the eye.
gt nove his eyc
tde (3ownward)

en inaze of the sride It
of the srid,l.e. in

In order to sce
fron position Py tc
in orler that his

The cone 4BV 18 0
farag A zone,where beams pass T
this zone the whole grid js visi
the leflocted zrid,the gunner DU
or nove his head a8
sition D (G)e
Instruction for sizhtinge
ons of sigh'cing,which ensure the correct angle

“n8ition P2+
eve may come into PO
b)

The necessary ¢ nditi

1\' 0“ Correotly ﬁd\”toa
4 correctly,oven

7¢ +he hage is not ad juste .
. e£q1ls2 iistance wili be jntroduced

to the sighte

iy
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~onsecucntly,even when inscribing the target correctly,thye angie of
1cad proiucci, will not be correct.

1t is always nccessary to take for 2 base the real span of the
sarzet and to ostablish it on the #cale of bases,iniependently of
sho visible foreshortening of the targot. In case of 1land targets an
sutline Airmension is to be nssumed as 2 basc.

The base can be established both on land before take-off end in
the wir,imnediatcllly before the attacke.

In the rnnge-finder nechanisn,the average fore shortening of the
garcot 1/4 lying between the nost probable foreshortenings 2/4 ond

¢/4 is tiken into account,so that no corrcctions for the foreshortening

nave to he e
2) The corr:ct estnblis
Tncorract introduction of the p
* gighting causes errore in the 1
'3} The correct cstablishenent of the p

haent of the plane ‘s own velocitye

1anc ‘s own velocity at the noment
ag corrections of the sight.
1ne’s own altitude of

Incorrect introiuction of th
rors in the anzles 0

e altitude of flisght at the nonent of
sihtins chuses er £ lecad oand 123 corrections for-
01 by the sighte '

1) Accurnte and continuou get into the variable

g frming of the tar

{amcter circlee
iccurate and continuous franing of the target is necessary as during

the attack the range varies continually (usually
rant untinely adjustment of the ranzge results in
anzle of lead by the sighte

5) An adequate sightins tince

The time of sighting, gufficient t

1 - 2 seces

dccreases)e. Incor-
the production 2 false

o a first approxination; equals

" NEPOD".

¢) Purpose of switching to
(o] _’_'{rid,i.ec with the

4s 2 mile fire is opened using the movibl
~rresting lever sot to “Gyro".

The position "Nepod" 18 intenicd for use 4n those casos,when o
~i~htin~ is oractically 1mpossible,thc angle Rend 1s more than 8
S th’.)-;rid‘ is continuously "hreaking up” (due to the mirror nount

pechanical stops e
: switched to position "Nepod® nng
opened

he stationary erid,

“vivins naninst th
‘t.ias ense,the aight has to be
s+~ ronstant dinneter circle of ¢

L 4 :
Y b
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gire,while noting the foreshortening and velocity of the target.
In this case the instructions nd rules for sightding ﬁth ordinary
collimntor sights (2.g. NKI) have to be adhered to.

Tt is necessary to remember that the arif;ular dianaetaer of the con=
Aiameter circle (stationary grid) equals 132 thousandths,and

b
%

¢

¢

e

¥

gtant

" 1s counted

= in the first place for v, = 100 m/secy D = 400 m } foreshorto-
nint 274 3

o stationary grid in cnses whon

in the second place for use of th
ght gets out of order.

L0 olectr()j:yr-oscopic part of the sl
da) Purposc of the Ammping button.
swho is carrying out sightod fire

dor to follow the target,to
zether with it

Durin : an nerinl fisght the anner
on the nttacking fighter,is obliged,in or
throw over with great angular velocity the gun and to
the sight from onc aile to the other. During guch eudden turns of the
gi-ht,the mount of the gyroscope mirror strikes against the nectpnic'ﬂ.
atons causing jisappearance of tie centre point and the rmge-ﬁndér
cirels lue to Hlurring.

Tn orler to avoid shock
~ pesistor R=20 Oh
anae rheost?
£ the domping buttone.
{ in the gyroscope wind
pe becomes Very anall @

ostit and of the light filter.

nz on the value of illumination of the background,in which
£ the grid must be gelocted by means

the brizhtness o}
n control in such 2 way.that the arid may be dis~
Hinding the gunner 8 oyes It is clear
£ the grid will bo emallest,while for &
tne direction of the

a of the gyroscdpe'a mirror against the

n the eircuit of the sight,
t of the angles of lead j this resistance
Switching in this resistor
ing,owing to which
t that nonente.

sto8, s is included 1

thich shunts the T
13 connected by menns 0
»rontly inerenses the curren
the deviation of +he gyrosco

¢) Use of the 1larp rhe

Denendl
the tarpget noves,
of the illuminatio
tinctly visible ynot ,howcver,

that nt night the brightness O
* \ekground of brightly 1110minated clouds of in
sun it nust be maxirmne In thc latter case , the rheostat is completely

short-circuited (the 11Iunination control 18 set to the stop),the

=r12’s brightness B2y huwever,atill be insufﬁcient. In this case the

" e+ £ilter has to be used bY raising it to the olevated positione
£) Use of the pechanical sighte

. schanical sight consists of the usuol ring sight with fixed
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py Approved for Release 2010/06/02 : CIA-RDP8OT00246A0569000300
01-7



Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7

- 99 =

nases Its data correspond to the outer constont diameter circle nf
st tionary grid. The ostablishment of the angles of lead and sighting
ie performed in the usual way, according to the foreshortening and

i velocity of the tarret.
target
line of sight

_—

Fii. 63.  BSighting with the mechanical sight.

"he mechanicl sight is used in those circumstances,when it is

i~ ysible use the movable or stationary grid,e.gs if the 11lumination
£ cut and 1t is not possible to replace them

or the fuse have burn
is not arrested

flight, if the grid ,when switched to "Nepod"

N ..11‘.‘
uring
» o visible At all etce (Fig.Ga).

;) Vilration and vlurring of the grile

r blurred imaze of the movable grid is a symp tom
3 leTect (the gyroscope 1s unbilanced) or of vibration. In the
grid during the flight (both movable
a loose and vibrating semi-tiranspa-
lace your hand on the deflector

1 ston its vilration,the imags of the ~rid becomes distincts)
Consiierqblo vibration of the whole sight and as a consequence of

‘he 5ril can be Aiscovered by observing the inseription *J ARGE"

holder cover (Fig.69 shows on the left

s inseription if the vibration is insigpificant,
£ the sight is considerable. The blur-

-ing of the inscription takes place in the direction of the vibration.
Tn addition,the grid becomes considenably blurred by the 1;@11 :f the
-un, luring firing,especially if the sight 41g switched to Nepod®.
The blurring of the grid,diacovered during the flight,caun?t serve
.« ~ atuse for interrupting the flight. Bven for considerable blurring
‘i~ ril the possibility of safficiently accurate sighting is on-
'. "he nature of the image of the blurred grid Aduring vibration is .

in inlistinct o
N
1~ttor case the blurring of the
nd immovable grid)may be fue 1o
rent mirror can casily be detected (p

("-5pe hrishtly") on the 1amp
the apnearance of thi
s the right if the vibration 0O

¥ire TDe
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U
™o IR
™~
:\
'

Figures - 69 -
iiscovered during the £1ight,cannot
nt, Even for considerable

rrunting the flig
aibility of sufficicntly accurate sigh=
blurred grid during

f the image of the

The blurring of the grii,
gorve As 1 cause for inte

+1lurring of the grid the pos

ting 1s ensurcele The nature ©

vitpration is shown in Fig. 85
£ the varinable circlee.

ter of the variable diameter circle,formed by the inner
ats to 122 th. ,2lmost reachir

om 17,5 thousa
diameter circle, which is equal to 132

n) Change of dismeter O

The iinm2
n's of rhombs,can Vary fr
ha liameter of the constant

rousaniths (Fig. 1),

able diameter circle.

the rhombs will converge ;when
possible 1imits,to the smllest pos-
<o Ainpeter (Fige Tla),but will aiffer from the largest diameter

86b,by 2 certain value. 1¢ the base is sot to
s will diverge to the largost aiameter (Fig.

ameters of the vari
an 14 m,

Fige Tds Di

1f the base 18 sot
~1oring the distance

to less th

<-tr)enown on Fig.
- 22, the rhob
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vering will diffor from the esmallost diamm,m on Hs

hut on con
4 certain valuc. In the range of bases from WU 22 oin the

1c diametor circle varies,reaching neither the -
1irgest not the smallost value,even though the aistance in E
into the sight is voried over the whole range fronm the 189 to 800 =« :

o._TRANSPORT AND SIORING OF THE SIGHE.

1) Transportin: the sight.

orted in its packing case only.

ing case in a tpansport caso
ho case sides or put a shock

71 A,by
jiameter of the variab

1) The sight must be transp
») ihon transporting pack the pack
~rith wood shavinise interposed between t
+ mat under the packing-case.

~+gorbing
%) The packing case rust be placed

4) It is gatesoric 1y forbids
5) Before sacking the sight in the case 8¢

~n the sighting head *o "lepod” and make sure O
o the case and of the chock-absorbing springse
6) Pack the aight cquipment in strict accordance with the packing

aced on the cover of thc casce

I'4

nandles up during transporte
to throw or turn over the cascs.
t the arresting lover __

{

f the correct position |

i-stuctions,pl
b) Storing tho gizht

good storing conditions.

sh moisture (numidity) co

The most Jangerous
ntent. To avoid

independently of the period
storing kcep overTy sight with its equipment in a packing cosd. '
on sholvese in stores

g with the sights have to be kept
¢ huridity and without gctreme fluctuations

The oi-ht requircs
ryetor for the sifht i1s hi

e possibllity of nechanic

al damazes,

ol
The case
with the smallest possibl

of terperaturce
Before packing the 8
~issing that

1) there
Tilter,semi—transparo

ishts for storing make gure that nothing is
the sight (1ight
ectors protecting,cover

nt mirror,doubler,conn

drums controls are frea to move in a

etCe)
2) The moving parts (a1
nornil manner)’

3) the silicagel
~turnted with nois

¢ 1) the yaterproo

alse,
ir it ie pink (silicegel 18

1t with dehydrated (vlue)}

ture),replace
: ¢ damaged, jn caso of its boing

£ coating is no
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Fi,. 12 "P"Rinb of a sinht’in;a case;'

4 place with a waterproof putty by neang of

1amazed recont the dmmage
2 soldering irone
The arresting
Check the state of sild
and,if nocessnry,replace ite
Bofore installing the sight:
1) check that nothing is missing “
atly with a clear flanne:

2) wipe the lens,doflector,livht filter ne
%) make sure by n outside inspection that no domages have occurci
4) check the free motion of the dpun,dials and controls j

5y check the state of the silicagel 3§
6) conncet to a source of direct curront with a ¥

+ 10% switch on and with the apresting lever get to
"Gyro" make sure that the lamp is 1it and‘ that the mo

the 1evvr set to "Gyro".

1ever nust be set to "Nepod"”.

camel not leas than once in 2 fortnight

oltage of 2TV
"Nepod“.and
tor turns with

Sanitized Copy Approved for Release 2010/06/02 :-CIA-RDP8OT0024~6AO5690003000'1 7
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) - ~—PcEcrmin tion of causes Eiiminotion of foult.

| M >

i Car T T T T “Tuscs

; - - ——————————————

! ..ne to "Gyro"thu ! o) A burnt fuse ' z)Check the fuse a)Replace the fuse :

i . s not work,the - b) Breck in the electri- | b)Check the volt ge in the b)Eliminate fault found
~ dous not revolve, crl circuit to the jun-| Junction box in thc section i
i1luminction bulb ction box or insice it . "Deck sugp]\y terminls” ¢ ‘

tion of the] (1 -nd 2) ,cst-blished the

, not light up. . ¢)Folse conncc
sighting head rheostat,!

altitude connector cnd

source of dim.ge using
circuit diagram . !
. ¢)Reconnect comectors |
.

' renge specd mech nism , ¢)Check inscriptions '

The motor does not work a) Interrupted supply to ' a)Gheck voltoge across mo- a)Bliminnte fault found!
with the arresting me- . the motor i tor circuit in female COnN- in the drcuit with |

ich .nisam levar being set - b)Damaged contacts on thei noctor "sSighting head" ! woltaﬁ svitched off |
<o “Gyro®. The j1luminoti- arresting mechanism | (pins 9 ond 10 )- | b)with the voltage swis:

.~n bulb is alight. \ ¢)Domoged motor | b)Check the motor circuit: ched off,remove the

' ) | in the sighting head(pins sight head cover !

: end bend contacts ;

i ! g am 10 of the femzle
! . - conncctor "Sighting head™)
' ’ . Taje off cover and che
motor contcts. i
| { ¢)Check the motor circuit
! 2t the contacts of the
arresting mech nisam ; ;

a)Replace lemp

¢)Clean the collector
or replace the motor.

-ca‘—

Ny
'
e

" o)A burnt_out $1lumina-

o

2)Cheek by outside inspec+

‘The imge of the grid :
is not visible when tion bulb | tion ,
{switching to "Nepod”. b)Interrupted lomp cir- ; b)Check whether therc is =~ b)Check with the vol-
. cuit voltoge between the lamp tage switched off and
i i ¢)No contzct in the lmp: holdcer -bd the right ter- repair electric cir-
' ' holder © mincl of the iljumination cait o
- @)Bumt rheost-t i rheostot. ;  c)Repair contgct
' i c)There is & voltage in the d)Replace rheostot (in
termin 1s,the bulb is in repcir shop) )

‘. order i P
. 4)There is no voltasge on i t

the left termincdl of the ’
rheostat cnd l:mp holdeT.
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anitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7



Sanitized Co
py Approved for Release 2010/06/02 : CIA-RDP80T00246A05690003000
1-7

auses

. Fault .
1 the grid is not | Broken spring belt i Switch over to "Nepod"and
i mkeo sure,thet the circles’

_nic,wten the level | _
‘ arc visible in the ficld

Replace belt ,fit with
strenchened pert of the
lock in direction of i

~ on"Gyre®or the image .

. consideradly shifted. . of vasion rotation the motor

= ) - s i
hl of the imoge of ! a)Low output voltoge _a)Meosure with a voltmeter a)Remulate output woltage .
urr 194 ' b ' of regulator to 940 V.

thc voltage on tcrmincls
n3% md "4"of the wltage
regulator

fron the rcgulotor
b)Gyroscope out of be-
! 1lmce

. grié with voltage of
supply not lcss than

b)Bolcnce or replace &
scope in repeir sho

¢)Tighten 2 screws, hold

2 v
: 3»% | ¢)Loose scmi—tmnspnrmtb)Observe the movable grid
' mirror(observed with with thc sight in motion . semi-transparent mirror
i wibration on ‘¢)Observe the movble ord i
\ ¢ gtotionary grid with the . i
; sight working or by credking '
| the deflector !

e

whan tu : Looscned drive czble
control ,the rcnge drum | (slipping)

2oes not revolve end the | i when pulled on

Moke sure whetheT the ccble Tighten screw of the

L |
slips on the belt-pulley - coble on the belt-pulley &
: £

i
e

Thombs o not move.

e

Loosencd due to the

T
‘Serew on with a screw-drive

Tighten screw,seal with |

Loosencd fixing screws f i
yn the eight ' vitr:tion . nitro-lxguer i }
“oni-tn'mparmt mirror | Outside domzgo Inspect . Replace end check ;

len - f ‘ | the ranging
[ight filter broken | Outside d.mige Inspect " Replace

I IRy —_—
The ronge drum revolves ! a)Incorrect ~djustment ‘z)Chcck with the coble de-
with aifficulty. 4 of coble driver i

tucbed

. b)Excessive friction of b)Chock without sighting
! belt pulicy on the
shoft

head

"n) Adjust cable

i
| b)Unscrew and grind in ]
., shoft with belt-pulley
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- —TTE t-«—-——-~~-——-—<——c—“;;'§; —— Tt ormirot jon of czuses | Flimintion of falt
,—',___.————-——’-'* *********** - i
‘¢)Domage drive of ronge ¢)Check on demounted : c)Ch:nge the drive of
| drum T sighting hezd . reng drum :
j"imc frce of precission ',a)Ctnnged quality of lu-2)Measure with the devi- 2)Cerry out the Jodb gccox.]
of gyroscope frem 3 to i bricont in universil ce P-2P =nd a stop- ‘' ding to the instruction
1° less than 8 sec. . Jjoint watch ! on Jubricating pivots o
tp)wecr of univers:l & roscope universal jo
joint T , b)Replace gyroscope or uni
-~ . { vers.d Jjoint (in 2 re-

Faulty rodio interference Switch on and off with Replace radio interfarence
suppressor sight on "Gyro® opera- ;suppressor
ting amd radic equipment,

. ‘Q ’ ©  pair shop ).
: : T

‘vhen switching on sight -'

.operation of radio-system |

'sh~rply deterioretes

b
{

“hen pressing on the Mnterrupted cireuit of Check dmping button Elimim te fault found in. | |
‘d -mping button,the ‘\d;mping button : c;roult using wiring circuit _
~roscope strikes age inst . dicgram [ -
& 1imiting stops : A
! ngles of sight are not - Interrupted cir cuit - Check sighting ongle e
‘formed jof angles of sight circuit using wiring
\ i ¢ dicgrom ) '
''ngles of lzg are not lgIn'c«:'x'rv.xpted circuits of ' Check angles of lag cir-— :
‘farmed ‘angles of 1ug . cuit using wiring diagrd -" - i
Zuring sudden turns .z)Relay RP-7 foully . with the voltoge swit- ) Repluce relay RP-7 withi
of sight e of grid is ipb)Bad contact between  chud on in the sight " 2 good ome. i
blurred(cle ctronognetic - junction box body or - a)When shortening wire :
stope of gyroscope ang- body of sight .nd body -~ 58 in junction box, : “ N
‘les of turn do not func- of plcne relay should clock ‘ ;
tion ) ' © ch.racterizing proper ! o

. :g;n%tioning cf relay
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. =T —7 cwses —— ot rmin. tion of couscs FIinin tion of fault
r ‘_—_#__4—-—— .
¥ | jp)Test with hmmeter bet- b)Elimincte fault by repaid
| . ween body of Jjunction | ring contoct between the
i! box,body of sight 2nd junction box body 2nd
|
|

good circuit sh rt cir- , by cleaning the conmtact

cuit must occur. \ surfoces.)

¢)Test with an Ohmmeter ic)Replace resistor
between termin:l 10 of \ r, = 550 Olms
the junction-box termi-
nal ond of the relay. |
The resist.nce must be
55 Ohms if circuit 1s |

¢)Burnt shunt resistor

1 body of the plane.In 2 sight body (body of pl;tn*
‘ |
|

r, = 55 Ohms \

3
|
]
1

|
|

| in order { :
! d)Bent filament. stop of {p)Comnect wire 58 in the b)By bending the filoment

the clectrom gnetic | Jjunction box to the Jjun-| adjust ct contact
gtop lubric.nt got on to ction box body,where the, witha ¢ ar collar -
contact and the circu- ' olectromxgnetic limiting wipe contact surfacoS .. L"\
1~r collar broken or | acvice must work in cno-! of collar end filament
unsoldered lend in cir-' 1logy to the work with | with cotton-wool,soaked !
cuit of elecctrom? gnetic: the damping button | with in spirit and let
1imiting dcvice ! switched on. ' gpirit evapor-te,remove

! . thc breck om resolder

| , whre in clectromsgnetic

|
| .
|
|

1imiting drauit.

1
!
|
'
i
|
| 1
!
i
i
i
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/1. DESCRIPTION OF THE SIGHT ASP-3P WITH'AN ELECTROMAGNETIC
LTT.TING DEVICE FOR THE ANGLES OF DEVIATION OF THE )
GYROSCOPE.

improvoment the sights ASP-3P arc now producod

As 2 result of 2
anglos of doviation

with n olaciromaznotic limlting dovico of the

of the Jyroscopee
The use of the olec tromagnotic 1initing device onables,the gumor
+o follow the tar »ct with large angular specds of the turrot 11~K6.
‘s field of vision:

The movable grid does not disappear from the gunner
1 the gyroscope le npraked" whon at its maximm Aoviation (about 8°).
Sights with an clectronarnetic 1imiting dovice 4o not differ

constructionally and in principle f£yon the sight produced before,'

. ~odpt for the {pdiviiual unitse.
given of thosc units which arc not part of

clow,n doseription is
sight,as well as of thosc

£ the previous type of
air mechanisme
Cormlete Si~hte.
73) consis
ran’c rheostate

tho coulpment O

upi ta,iffering in th

The conplete sight (Fige ts of the followinz units :
1. Sirhting hel with the

2, Cormputin? reochinisne

3, Opeed mechznlsme.
. Altitude nechanisde

‘re

5, Junction 0K e
6. Voltaze reJulntore
Te Eloctroma;netic 1initing devicee

3. Radio jnterforence suppressore.
A now unit in the cquipnent is an clectroma;nctic 1imiting devicee.
ARZANGEMENT AND PRINCIPLE
of omeration of tho clcctromagnetic 1imiting device for the angles
of jeviation of the gyroscopec: .
Contrary to the demping of the gyroscope with a special button,
1imiting dcvice perforus the braldéng of the BY-

{ations exceoding T 50,
vice consists of the box,contact

" e
the clectrouaﬁ’,n the circuit 41 grome

~rranrenent placod on the qyroscop
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g b

* -t ?: SEEW S s e RS i ] . . . 3 Eﬁting
u-’"d%ii_ Complate sight with the electronadnetlcﬁ?istat ;
.F_.].‘L,o . oo 1_si'rhtin8 head with ‘\':!.'.le range T -e
Aovies 2—co§puting mechanésﬂ )

3-agpeed nechondent 5 s
A-nltitude nechanien § :
5-junction box ;t s !
f.volinze rezula Oliéiting device.

7aelectronagnetic
i i z devica.
of the electromapnetlc 1ind ting dev "
ctic 1initing aevice 7 (sec Fii.d )
| which has pountic
£ 2 body nade of an Aluninun alloy,whi
consists oX &

.‘r a xV a CapaC]. 'ty Q

A a Lo ae nser ht. inf“, ; ] .
<3 RP ? ﬁ C On ) , ‘

Si RICHEEEY pOlari Sed. ’ I'el y | 1 ’

na o Serie a8 re 313 tOI‘ of 55 Ohrls on ac :1: '

circuit of the relaye
: tronagnot
The box of the elee . ¢
raon pox by ncans of a transition 30C

BOX

The box of the alectronagh

ce is connected to the

te Lot ting dov? e cable

t with a threeco

Junction
mA n three=-pin cormecltore

l (Fig.T4.
¢t apprangenont- g " e
¢ onts at during ths Jeviation ©

st o esrem
The shunting of the Tonge 727 48 obtained by 2 contaet arrand

‘ glca
. noxioum N8

yT0SCODe exceeding _ 1ye
&y ” ving on the relay RP.7¢ no 5yr0800P1° assenbly s

nent ewite 9 apa attache
Tho centact arrengenent 1 of filanents ? :
e e rrong
ale of hard ¥
ree? nounte

Two contncts b ?

3 the botton of the
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:- T IIIIIIIIIIIIII Iy,
iy, N
b

\

S

l/

7 4

4b;fr1:i:“
»
-4 1114 lm

XXX Tt
e SRR Ly
e PRt ‘\‘\‘
= ] §
=1

M

Fise T4. Contact AT

Cyroscop

1ating bracket 4.

s Torrm conv ng the winding of the
ards the body 2

,slarised relay »p-T. One of the filanents is bent tow
ted so as to touch the collar

ant is 2 sparc,the other 12 is ad jus
o1 the zyroscope deviating through an angle corresponding to the
iavintion of the 1ine of gight in the £i01d of vision exceeding

7750, ,
CIRCUIT DIAGRAM
1imi ting Aevice.

angenent of the eloctromngnetic 1imd Wng Jevic

¢ assen‘ﬁly carrics 2 circular collar 3

The cover of tho
++tachel to the insu
mhis collnr and £11anent

olectronagne tic

agran of the alect

1arised relay To
the atabilized v

ng device (sac
coil of which

oltage (wirel)

of the

The circult ai
e 15) consists of & po

1o connccted to the positive pole of
anl to the contacts XN @eTe parallel to the coil a ¢o

£i11cd. The shunt resistor Rz ehmts_ma range rhoostat Ro,
e+ eircuit apd spunt circuit of the altitudo pechani®e
The circult with the resistance Ry is closed in the following wqy:

angular spead s of tho aight,wndle following the target,the

e lnrge
e
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he zyroscope tends to turn throuch an anglo surpsssin? the
n~le. When the nirror pount gets near the mechmical a::ph .
§ 1-znen; 12 (sez Fig. 74) fixeA to the bottom of tho mirror 7.‘
e ollar 3 and closes the circuit of the rolay winting RP- . ,
e ttie copcr'xtas and closes the ¢ircuit with 2 rosistor rp ¢
- re1 Y £ this the naximun cdrrant passes through the 1ead coil
o e and a strong namotic ficld is produced,which holds
- *»‘.’msc""i:; ‘:xn; nrevents the blurring of the image of the il

xis of t
13-iting

rpe YT scope

agqran of the sight with the
metic 1initinzg devicce e -0 ot

rheostat (¢ =
ne illunination " copplonent T heater

0 I

t 4T 25 Cy M1 ohns)
: 1ator (tgy, %% - p = 25 Ohns)ly
- then_.ore)guo 0 _S:upplemcntary hg;tgr (s) .

= Ohnis ’ : - mis)
Y ark su;rnt'isfii‘?13 rosistor (¥ _53;10 onzs) 0,5
- 8D 1ay (w = 5500 turns, r= 704. orns, rnnin"lﬁ 104
* - heater reldy pax = 1 _ arresting ¢

tat (T :

r.. - illuzination r:"s L oe notor Do-4-8Ds Kar - elect

(1r1) 22 V,12 Wy &

tet, O_ - clectric heater of - damping buttons
ct, O

(r =
he~ter of the lens
a2 R, - altitude shunt

24 09 os resistor = 1020) % .
rasistor, Ry ::ﬂ(.)ms) e - cotl of 10251 (:wrizontal 1ag ©
raatstor (¢ = taty Cp "

’ &
- range Theos (wesad0y T =18 2
o ‘3) P-jh’ R,,g;‘::%)‘: . - vorucal 138 0011 »
st 25 3 c

ti1in circuit

::if". 75 . __
2lgetronn

acrics resistor of t

]
u
1

vy o~ 3

f ABS!
°° in load circuit, Ry
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b an anglo surpaseing the

o tends to turn throus mical stop

g of the Syroacop ts near the mech

rror nount ge nount
-iting nzlo. When ;::Z m:'LM) fixeA to tho bottom of the mirror ’

RP=Te '
: ﬁlai:\:tcollqr 3 and closes tho ciroutt of ?:a resistor Ty ¢
hes N the
touc perntes and closcs ant passes through the 1ead coil

The relay ©
qult of this the naximon CUrT jc ficld is producedv"mch holds
ds 2 TC and 2 stron3 nanetlic he ride

08cOPCy
of the T " and prcvonte the bhlur

ring of tho image of ¢

the gyr) scope

- : "’
g u\mm'
\ .

th the
jrcuit A4a7ean of the sight wi
¢ :
matic 1imiting devi

sist 1llumination T
erics Te

0
+ 5 Cy
cruoregulator (g out 4T X

Main
elactron?

CCe

nax = K_ -
tor DG-4-8Ds “ar 0. - elactric
o = 375 Om8ds On

N

Sanitized Copy Approved for Release 2010/06/02 : CIA-RDP80T00246A056900030001-7



- 110 -

st

Arror noun

74) £
v1oses the circuit of the relay winiing RP=Ts
closes the circuit with 2 reglator Ty o :

aximurt
trong naznetic field is

wents the Plurring of the

it diazean of the sight
Asnetic 1imiting de

of : :
(t out 4725 C» 11
msg&pplementary heater ( T 7 25 Ohms)y
ig reaistor (¢ = 5100 Omsa)
p = 610 Ohna) »
min=1,5 x 0,3 )

= 5500 T 0*Pomns, T
= 18 : .
‘heostat (Fy3 * X ’ 11.- arpeating con” i

Gl
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o turn through an angle gurpassing the
¢t gets near the mechmical stop

ixed to the bottom of the nirror nount,

current passes throuzh the lead co;Ll
produced ,which holds

image of the . oride

e

siphting nead

with the

vices L
= 6.5 - 70 OhIJS), l .

hcostat (r
eater

tion T
- supplementﬂrb’ h

the 11iunina

mex = o
DG‘Af"Sb’ 37 : a
(pr = 972 omms)s Oy < electric

nz button,

OSQOPB notor

= 200" %0ma)s M neostaty Ryg ~ shun

. . the pange rheostnd “lo

mes o 1 circuity R~ gaping eireut?
leac - 3.7 + 0,80
=1020)'.1"'18’T—' "=
tal lag ©°
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% o L

Eaghtil e d il o ,' )
1 i o 'y af

r, = f1xod Tosistar (T = 55 Ohos), P, - Poikl
e C - condonser 2 wF § KR, lin - contaot of ¢ qf‘“

j:: lvicao, SJ. h? 82 y? 31 v? 52 v? sll..“'sz‘ - y A .
100 £ 0,5 0mms) , Ryp 1 Ry v = FD 400 (K1.3) andl Ryy ' Wy

PD 160 (k1.3) varinblo rasistors of tho mochwmim 4 (epeod),
bt Mp By By D" PD160 - potontiometers for mﬁ'oduoin's'w
il narnnetrs of the ncchanisn 3 (computing), : o
Rys po Ryg = JUS-50 § Ryy oy Byy = JUS-1000 § Ry gy Rop o =
PDR 500 - variable rcsistors of the mochandan 6 (altitude),

€, - sighting coil w = 400, r = 20 + 4,0 / -~ JUS-50. \

“0 TE : For sullen chinges of position of the turrotj in casas iz
forced operation,it is sti}l nocossary to use the damping * -
Button othcrwisc, the clectromagnetic 1limiting dovica ney
be damnged due to braking or banding of the filanent 12,
fixed to the botton of the syroscope rirrors \

The nain circuit dingran of the sight.

Unlike the nain diasran on Fig.ll the circuit diagran in Fig. 75
inclules the oloectrical circuit of thoe electronagnetic 1imd ting do-
vice,3icalt with above. -

Foer a thorough acquaintaince with the eircuit diagran of the sight »

i:s deseription, given on page 110 point 3) rust be consulted.

The wiring diaszran and the dipgran of jnstallation is shown in

Fifj- 76 ani T8

Fig. T6eee...page 112
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Junction box.

o
The Jm'@.&
units of
21hlcSe A%
the unitt

S, Tl Junction ToXe

. P - clin %
o tapiinal strip 3 3 o= clil
N - earbolite tomanil ] stat" 3
- oy 3, 8T O e 3 om cable Thoogtatt

fe ooble oL ey T- cable “Computdng Yeine lovice"}
G ”ltlt“,;‘:., i,t.“n" in "Electronagnetic 11 4 N latore -
2= cohle Y 1?. 10 '~ ¢~hle to the voltage Tesus:

g- cnble'spaett

X p T TS \1
/ hani bl

ALtitude &/’ nee _L:_;i;,‘.pgg‘g%qcc '
mecha Afllpoprle ovitch s o\ Su b

Dec!: cupply- WW—”
. t
GRRRakio R A5
‘ .
VAY

4 ~f the sighte
e of {notillation of the unita {
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Twelve - pin connactor of cable 4,marked "Sighting head" is
conncetod with the connector of the sighting hoad cables

Soven=pin conncctor of cable 5, narked "Rheostat,is comnectol
wsith the conncctor of the range rheostat cables

Ten=pin connector of eabloe 6, marked "Altitude", is commectod
with the connoctor of the nltitude mechmist enbles

Fourteen-pin connecter of eablc 7,m7rked "Computing”, is conncetcd
with tho conncetor of the couputing nochanian ¢able. '

The fur-core cible O is connactel with the transition sockot which
W . e throo=nin sockets arked "Button" ani "lirdting device",to
+hich ~rc conncctal th. connector of the Jarpin-; button 7nl the

. pneetor of tha eble of the limiting device respectively.
i3 comnccte? with

Scven—oin connector of eable 3,marke? "Speed",
c-nnector »f the speel mechinisn cblce
2.: 10 is connectel with the voltnze remulntors

g!)glulgnto
[ESCRIPTION OF THE IEVICE P-3P FOR CHECKING THE SIGHL. .

1., Dofinition and purposce

mhe Tovice P-3P for checking and repairing the sight consists o
. tube nd 1 switche The contrivonces P-1 - optical tube, and I:ri:
iteh, re intonled for 2 corplote check-up of ASP-3P ‘mdir ;;; )
fin~= conlitions without renoving the sight fron the turr‘c, ) ?;dnycha-
.4t with 1 suffigiont Acgreo of prodission ¥ chock f‘;hz ircuite
vr*ct;ristics of the instrunents: 'prczlcii;sion,conclii(:l)on o
~f the wn:;los\f", angles of 133 Y. L{rmd anglos (f rr.of the propper
fipart fron this, the switch porite the °hcckiiixs of cu;ro;ta
functioniny of the sight By neasuring tho 1ntizns A :mre ~ccurnte
in -:in clectrical circultse For nore dct«ilc:iix: tﬁe siéht has to
t.3ts,ns well as for carrying out special rep;he ;,est-'stand SFP.
he Mignounted fron tho turret nd chocked on

CONSTRUCTION OF THE
a) Optical tubce

yate (Fig.79) of
he objoctlive 2,

DEVICE.

a

n tubc with a ball an

Tho cotiend B0 c::;; t tho reticulc and the Aaye
“akat joint 1, carry

T 4, Fic. 7'9
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Fizge 79 Optical tube
The tubc with the ball 31s fittol into a spherieal recess of the
. pmcket 5o & collar 6 tightened by a nut 7,is screwed into the

s pckat 5,for holding the tube in positlon.
The reticulce has cross-hairs with scnles narked in degrecs.Tho valuk

Af the sanllest Wvislm corrcsponds to 5. It carries in addition
two circles with angular values of their radii of 1° and %% respec~

tively.The total field of vision of the tube 1is 10°.
1 #hting head of the instrument with

The hracket is fastened on the s
screws 8,with the pressure discs 9e When adjusting the tube,see that
the heels 11 of the bracket 5 rest properly without rocking agalnst
ighting head body.
g of the re
,proceed as follows ¢

the lurs on the 8

For adjusting the cross~hair

the centre point of the sighting head
a) loosen nut T by half a turn

n "Lead® }

b) set the knob of the switch to the positio

¢) set the range D = 180
a) by inclininz the tube adjust the cross-hairs 1t

the centre point of the sighting head } _
ad just corroct horizontal and vertical position of the croa.o
hairs by turning the tubc in its ball and gockot Jjoint }§

£) retighten the nut 7 carefullye

1f the reticule 3¢ out of focus,it can ‘be

ravolving the mourt 10 of the oye glasse
b) Switche

on of tho switch po

ticule to coincide with

o coincide with

/ e)

brought into focua by

rpits the chacking of sights both

The construc i
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with and without clectromasnetic limiting devicose In the sight with
the clcctromagnetic limiting dovice the cable,going from the gyrcsco-
p2,has a connector with 12 pins, the one without the devico with la
nins. In the basic circuit of tho switch the checking of sights with
the clectromasnotic limiting dovice is forescen. For checking a sight
without the clectromarnctic limiting devico it is neccesary to omploy
in adaptor cable that is part of the caulpment.

The switch (Fi7.80) is mountcd in a box,the top plate of which

carrics ¢ 1 - knob of tho switch j

2 o C with the following chocked para=
° ;giii:(;d"(Ii.égé“n:m\;légi.lag" "Sight", Horiz .].a,rg;'k,1 Leads
"Procassion” (uppor scalo) and the number of thc le

10,24,14,34 (lower scale) 4 )
% . Two position switch - "Cheeking of bridges" and
"Checking of currcnts "j
sockets "A" for connccting milliammeter §

' ' ting voltmcter §

5 — gockets "V" for conncc .
N 1 plate JH5PSL2NS3 for connec—y

6" C%?.}l?r ﬁiﬁ 3113 Jitnrs'mcg‘xt}.aofptho connoctor "Sighting head
from the junction boxj

ith
¥R32PSA2NS3 for connecting Wl
%%El%o?m;gagnp%gggrgf tgo connuctor "Sishting gcad

from the sighting hcade

wyocgul

o @@ g

?

ar——
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with and without clectromasmatic limiting devices. In the sisht with
the clcctromagnetic limiting dovice the cable,going from the gyrosco-
92,has a conncctor with 12 pins, the one without the device with 1o
»inse In the baslc circuit of the switch the checking of sights with
sws clectromasnetic limiting dovice is forescens For chocking a sight
‘ without tho clectromasnctic limiting device it is neccssary to omploy
w admtor ca "~ coulpmont.
Thz switch
asrrics ¢ 1 -

& -

3 -
4 -
5 -
6 -
T -
:‘if' w-’. Slitcho

' |
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with and without clectromasnetic limiting devices. In the sisht with
the clectromagnetic limiting dovice tha cable,going from the gyrosco-
p2,has a conncctor with 12 pins, the onc without the dovice with lo
nins. In the basic circuit of the switch the checking of sights with
the clcctromannetic limiting device 1s forescan. For checking a sight
without the clectromasrnctic limiting device 1t is neccssary to cmploy

in adiptor cable that 1s part of the cauipment.
The switch (Fi=.80) is mounted in a box,the top plate of which

knob of the switch j§

> - enrraved dial marked with the following chocked para-
metors: "Lead", Vert.lag"” "Sight", Horiz.las",
"procnssion” (uppor scalo) and the number of thc leads

10,24,14,34 (lower scale) 4
~ Two position switch - "Cheeking of bridges" and
nChecking of currcnts "4
sockets "A" for connccting milliammeter §

sockets "V" for connccting voltmeter j

. % \
- cable with the terminal plate &y .PSL2NS3 for connec—
Sti)ng with thE insort of the conncctor "Sighting head'
from thc Junction boxj

- with an insert &r32PS12N53 for connecting with
%?xgl%ormnal plate of the connoctor "Sishting hceag"

from the sizhting hcade
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Fie 81s Wiring diagram of the switche

The switeh is completed with two adsptor cables for checking the
sirhts,whosc conncctor "Sighting head" has 10 contact pins (the
sisht without the cloctromasmetic limiting device e

The wirins of the switch is shown by the wiring diarram (Fig.81)

1- and T arc torminal strips

wheret
o~ and 6 banks of the gwitch §
3. sockets for connecting the voltmcter §
4- switch for gwitching to "Check Bridee" and "Chock current”}
5- sockots for connccting the milliammcter
I- adaptor cable for chocking gights without the cleetro-
\ magnetic 1im ting dcvicaee
3) PROCEDURE FOR CHECKING THE SIGHT BY MEANS OF
THE CHE XING TEVICE,
The sight 18 chackod without it boing pomoved from tho turrcte
104 out in tho turrot I1-K6.

41 motions of tho sight are carr

Tor checking the sai
~arked "Siﬁhting hond"
s1- . ennnaectors from

sary to disconnoct the cablo
¢t the units marked "Sighting head"

and to connec
the conncctor of tho cablc

the switche In cn8o
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"Sighting head" has 10 pins (in sighte without an . e
lim;;inf’ :vi;c) sadaptor cables havc to be used,
¢ optiecal tube
tho duflzctor and 15121:;:::2:6 vzomt:o.ﬁum hasd 1a £roms “
sorows. When edjusting
tho tubc wo must sce,that the heels of the bracket #ht properly
without rocking on tho lugs of tho sighting hoad beforo adjusting
cross=hairs of thc tubc to coincide with the centre mark of the
sight proceod as follows:
1) set the switch on the cover of the box to the position "Check
Bridpe "
2) Adjust the voltage to 27 + 10% 3
%) switch on the togzlc switch
4) after » perind of 15 mimutes check the stabilised voltasze
which must ba 22 V. If ncccssary adjust the volinge with the
2d justing screw RVU. The voltage is checked at the gocket "V®
with 2 portable voltmeter j
5) sot the switch to the position “Lead "
6) sct the arrcsting lever to "Gyro". The dial of bascs should
be sct to 15 - 20
7) adjust the rangc drum of the sisht to D = 180 j

8) adjust the cross-hairs of the reticule to the centre point

of the sight j
When usint the tubc,it should be rcmembered that its optical sys-
~ht and top to bottom e

tom gives an inverted imyze (left to riz
the corrcctness of the circuits of the

ion "Lead". Turning the turret hori-
48 not 1loosc and forms the

accordinz to the ch-nge in the

a) Checking mn3la
Sot the switch to the posit
zontally mnke surc that the gyroscope

n7les T, the value of which change8 "
-nmular speod of the turning sisghting hend and the adjust tr::g:;:
For an accuratc check of tho anglestit is necessry to te

instrument on a special test stand of tho type SEP. ,

b) Checkin3 of
"Yort.lag ¢
Set the switch to the position
ned vertically down through 30 -and horizontally to :h:‘].:‘f; z:d t:’
the right through 60°, Tho altitude mochiniam contro )
“"’!itiin "1000% and tho spocd moechanism cont:jol to the position 900",

angles of vertical lage
n, The instrmment is tur-

-
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Adust in nccordance with tnbel different v2lues rnge on tho
~une 414 of tho sighting head § Tond deviations of the centro poist ©
of the sizhting head 7rid from the cross-hairs of the tubo and compa- -
po ther with the values in the table. Tho cantre point should dvitte ’f
-~-m the cross=halrs down-wards 1nd when turning the sight wp a £
throuth 300, the centre point should doviate from the cross=hars

un=-vor Ace

Table .
Vortical laz angles

400 600 800
rric-l 1nc 32° 50° 1%9°
<..s *ilcroncce + 20 ‘ + 20’ * 20°

¢) Cheekinz thu ~nzlese
switch %o the position "Sizht". Turn the sizhtin; head
4~ pds thmeuzh M anzle of 300, for zero position horizontallye
- ~-zi+ion of the A1titude nd gpeed mechnism controls is not

on the range éial accordinz to the

‘~ ~iyen in the toble 2> ~nd compre the anzles ¥ as measured

-+ 1=- poticulc with the vxlues, ziven in the tanrle (T2b.2)e The

sentr: puint of the sizhting head should dovitte from the cross

r-irs owridse T~ 2.
Anzlcs
800
o 40 600 31’
nleZ 18 \ZT ’ '
e . 10° + 10 + 10

d) Checking the anzles of horizontal 1ag.

. Turn the sizhting head through an

rrle of 30° to the 1eft or rishte The position of tm;;e:c in ﬂ:
vortic~l dirzction {8 not alterede Set dixl of the spe hand

) X to "1000%.
5 "900" that of the altitude mechonien
B cordance with table 3 and measure the

the rmgo drum in ac
et e aticule of the tube. Compare with the

r-»izontil lag angles on the o ot
1.t~ riven in the tqblee When turning

- rers point of the sight should deviate to

3-t the switch to "Horiz.1l27"
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TABLE 3,

Horizontal 123 -nzles.

Tne 180 400 600 800
dsrizontal 1n3 , . -
%S > 38 1%3 1°39°  2%17°
Tolornce +20° + 20’ + 20° : 20’

¢) Checkinz the correct functionins of the altitude
>nd spced mechani sme

I opder t° cheelr the cerrect furctioning of the ~ltitude and
.~ o1 nochonismys2t the seitch to "Horiz.ln3", ond turn the sizhtinzg
.1 ta the loft throush 30° d vertic~llv in the zoro position.
1+ ths ronve drum to “BOOY.

3.t the ~1ltitude ~nd speed controls to diffcrent v~lucs of 1ti-
siven in tab.4. Read off the devi~tion of the cintre
the values obtrined with tho-

+al2 ~nd speed s
- int Treom tha cross-nirs and compare
s2y i von in the £-blce The centre peint shoull shift tc the 1lcfte
77 ©5p incr:~sinz settings on the specd 4itl the centre pokat moves
~--m th. centre point of the eross-h~irs to the left (qnzlos inerg
sinz),while for inercasing scttings on the g

92int moves towirds the centre of the cross-hairs (anzles dce

+h s> mech-nisms function correctlye

TLble 45

Altitude.
Sp :cd 1000 4000 10000
300 46° 32° 16°
600 1° 317 1° 04’ 32§
900 | 2° 17° 1° 36 48’
Toler-nce +2 ° - £

I£ during the checking of the corrcct functioniny of the sight

c~rricd out according to scctions 1,2,3,4, md 5,311 the parametors

“pe vithin the limits of *he dnta,ziven in tho t~bles the eight

functions corrcctlye
£.)Chocking the praccssion movement.
"Horiz.1lag" and by mcans of the range control

Sct the switch to
ng hond along tho horizont,

% the sme timce. Turning the Bighti
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~ajust 2 doviation of the contre point to 4,5° It is recommendod’
to turn sighting hend by revolving the whole turret by hands Quickly '
switch from the position "Horiz.log" to the position nprece,',ionn T
nd measure by meand of a stopwatch the "time nooded for the pasaa=
qe of the centre point while roturning towards the contre of the

2° divison of the roticulee
7 sec. If the time

crogs~hairs from the 4° to the
The time of ai splacement must not be loss than

i within the tolcrance, the ryroscope is in nrdcre
4. CHECKING THE CORRECT FUNCTIONING OF THE SIGHT
BY MEASURING THE CURRENTS IN THE COMPUTING - CIRCUITS.

The checking of the clectric computing part of the sizht,
the clectric circuit for the angles (anmles f1 & Y, ) can also be
performed with the switch P2 and a milliammctere The checkinz is

nerformed as follrwss
The checking,deltwith in this chapte
performed from timc to tine for check
The main checks of the functioning of thc sight is
in the manner denlt with in previoua'chaptors.
1) Set the switch 3 (Fig.90) to the position nCheck Current”e.
2) Set switch to the position 1o (on tho lower scale)e
3) Measure the inputs to the sight for the wire 10 accordinzs
t5 the dnta in the table of curronts given in the certificatece
4) Conncct the mpilliammeter (standard of precision 2t least 1
with sela s 0 = 500 mA 2nd 0 = 50 mA) and moasure the currcnt in
the circuit 10 ("Lecad") taking the recadings on the 0-500 mA range of

the metere
The measured curr
three rcadings with accuratel
stant input voltage of 22 Ve
Mcasure the currents in the other circuit
\lways 2djustinz the values given in the table for checking tho
If the moasured curront jg within the 1imits given in tho tnble, thon
c mputing circuits of the sight are in proper working ordar.
Sighte,produced rocently,have amotyder table in thotr cortificqtes,
“hich contains coneroto values of the curronts moasurod in the fac-
- s, If the measured currcnts aiffer from thoss given in the table
~« than * 25 mA for the oircuit of tho wire 10 and bY loa®

r,is subsidiary and is
ing the circuit clements.
performed

39

an average of at loast

ants 1is dotermined as
a and with a con= "

y ad justed {nput 42t

g in a similar monner
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thn + 6 mA,in tho circuits of the wircs $4,24,14 the ciredts aro
gaken to be in propor working ordere

NOTE +1) If the millismmeter is not of the montioned standard of
nt measurcment can be porformod with o toster,
rd of procision of the tester

will be corresponding

pr\:cision,the curre
however,1s 1 rosult of the lower st\nd

the tolerances for the valucs of currcnts

jpreuit tosted surpasses the 1i-
rancae,the instrumont has to bo &ismounted from

cheoked on 2 test stand of tho type SFP.
nts,referred to in the table, re ner-
of t =+ 15+ 5°C,
It is rocommendod the=
If the curr.nte
nger time

peteTe
2) If the current

~its of the riven tolc

the turret nd
ament of the curre

y in " tcmperature NI
awitchings on the sizht.
s urdar jdenticd conditionse
or af'ter G congiderably 1
turally Aiffer owing to the
g and of circuits of

The nesur
~vpmed in the factor

10 - 15 ninmates ~fter
rofrre 1O check tho currcnt
t other temperture Sy
they can na
suring jnstrument

T asazsured 2
meration of the sighte

£ mperarure depend ncec of men

the sight 1tsclfe
T ABLE
nhe sight

n the circuits of t

Checking of the carrents i

tyenf wire in
the junction DOX Input dat" x/ Ng‘mr\glrngil‘;:
‘ . of curre

in which the cur~
rent is noas\n'ed._...————-——"""'/‘ :
D q E B .V E ]
390

_—-—P”.———M' ’
10 w0 - 2000, =~ from 290 to
34 a0 - \o'”i"soo'o"{'goo‘: no100 " 45
24 w0 | O “‘600 . 1000 900 | "5 %5
14 a0 | T0° | 0% 1 40 o0 | v 0 " B
- - | L e -t . - - - -
x/ D= volue of range on the aial of the sizht
qQ - Acck angle
sm A1)

E - m3le elevation

i = valuo of altitude on tho

v - vhlue of specd O
CORSOH\IODCOQ

11 titude pochmi

aition of mechnism is of no
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5. CHECKING OF DIAMETER (') OF VARIABLE CIRCLE.

3y nens of the optical tube P-1 it is also possible to choeck
qe Wmeter of tho variable dismoter circle of the gride For this
qurp 35C nnke the centre of tho cross-hairs coincide with the contre
print of the 7rid and A4 just different values of the base md of
th: TMC on thoir rcspective di1ls accordings to toble 6. Mensure
the Jimctors of the varinble A ameter circle of the sight on the
roticule of the tubc. The di-meter of the circlc is reasurel on inner
ag of the rhombse If the measured values are within the tolerances
Abls 6 the dimension of the variable circle is in corrcect

brse nd the rNACe

n
iven in t
» ~~n3ioncc on the
TABLE 6o

Di-ncters of 2 vart nble circle (?A) »f th
{ | 31 P26 1 31

c nrid

o L 10 26 ' 2%2" ,

6. STORING AND CARE FOR THE DEVICE.

the device is to be stored

anical dm3ces,
rbidden to throw

In order 2 ~v~id mech
It is c~tegoriclly fo

in \ specinl packin? c18Ce

the c~sc or to turn it oveTe

For pratection 1minst corrosion,
sne-red nd jubricited with runition 2T

1~quercd 4ctils ~nd coblese
0ilinz the contacts of the conncctors i

usin -+ the device wipe the optical dctnils
clnthe

.is periodicnlly

the device
for the pptics,

case,except

s not perﬁittcd. Before
ecarefully with 2 clen

.. -
¢—~-¢—-—--
-
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